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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the occurrence of high 
frequency clock noise in an inputted image signal and a data signal 
formed on the basis thereof in an electrooptic device such as an 
active matrix drive type liquid crystal device. 
SOLUTION: A liquid crystal device 200 has a liquid crystal layer 
sandwiched between a couple of substrates, pixel electrodes 1 1 
provided in matrix on the substrate 1 , and TFTs 30 which perform 
switching control over the electrodes, Shield wires 80 and 82 of a 
constant potential which electrically shield image signal lines VID1 to 
VI D6 from clock signal lines CLX and CLX' are wired on the 
substrates. Thus, a high quality image can be displayed according to 
the high frequency image signal for displaying a high resolution 
image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electronic equipment using the electro-optic 
device of a active-matrix drive method and this by thin film transistor (TFT is called suitably below) drive, and belongs 
to the technical field of the electro-optic device of the format of driving the data line by the RF based on a clock signal 
by the data-line drive circuit especially prepared on the TFT array substrate, and the electronic equipment using this. 
[0002] 

[Description of the Prior Art] Conventionally, in electro-optic devices, such as liquid crystal equipment of the active- 
matrix drive method by TFT drive, many pixel electrodes are prepared on the TFT array substrate at many the scanning 
lines and the data-line lists which were arranged in all directions, respectively corresponding to each of these 
intersections. And in addition to these, a data signal supply means to supply a data signal to the data line including a 
data-line drive circuit, a sampling circuit, etc., and a scan signal supply means to supply a scan signal to the scanning 
line including a scanning-line drive circuit etc. may be established on such a TFT array substrate. 
[0003] In this case, the data-line side reference clock used as the criteria of the supply timing of a data signal, the 
picture signal which supports the contents of the image which should be displayed and serves as a radical of a data 
signal, forward, a negative constant potential power source, etc. are supplied to a data signal supply means through the 
external input terminal and wiring which were prepared in the TFT array substrate, respectively. On the other hand, 
forward [ used as the criteria of the supply timing of a scan signal / the scanning-line side reference clock and 
forward ], a negative constant potential power source, etc. are supplied to a scan signal supply means through the 
external input terminal and wiring which were too prepared in the TFT array substrate. And in a scan signal supply 
means, a scan signal is supplied to the scanning line to the timing based on a scanning-line side reference clock, for 
example by the scanning-line drive circuit line sequential. A data-line drive circuit carries out the sequential drive of 
the sampling circuit which samples the picture signal inputted in the data signal supply means corresponding to this, 
for example to the timing based on a data-line side reference clock, and a data signal is supplied to the data line fi-om a 
sampling circuit. These results, each TFT by which gate connection was made is made into switch-on at the scanning 
line according to supply of a scan signal, a data signal is supplied to a pixel electrode through the TFT concerned, and 
image display in each pixel is performed. 

[0004] With the liquid crystal equipment for liquid crystal projectors, a picture signal with a serial, very high fi'equency 
is increasingly inputted recent years especially with high-resolution-izing of a display image. That it should correspond 
to this, the fi'equency of the data-line side reference clock supplied to especially a data signal supply means is also very 
high, and it is carried out. 
[0005] 

[Problem(s) to be Solved by the Invention] However, under the request of high-definition-izing of a display image in 
recent years, generating of the clock noise of a RF by making the fi-equency of a reference clock high in this way 
cannot ignore now. 

[0006] That is, in the configuration which suppUes the conventional data-line side reference clock with a comparatively 
low frequency to a data-line drive circuit, for example, and drives a sampling circuit, by having raised the fi-equency of 
a clock signal as it was, the clock noise of high frequency will occur in the data signal outputted from the inside of the 
picture signal inputted into a sampling circuit, or a sampling circuit, and the data signal which should be supplied at the 
data line will deteriorate. Thus, in having received supply of the data signal which deteriorated, there is a trouble 
displayed with each pixel electrode of carrying out image mist beam degradation. 

[0007] This invention is made in view of an above-mentioned trouble, and generating of the clock noise of the RF in 
the data signal generated based on the inside of the inputted picture signal or this can be reduced, and let it be a 
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technical problem to offer electronic equipment equipped with the electro-optic device which can perform high- 
definition image display, and the electro-optic device concerned. 
[0008] 

[Means for Solving the Problem] Two or more scanning lines [ top / substrate ] in order that an electro-optic device 
according to claim 1 may solve the above-mentioned technical problem, Two or more data lines which intersect said 
two or more scanning lines, and two or more switching elements connected to two or more of said scanning lines and 
data lines, Two or more pixel electrodes connected to said two or more switching elements, and a data signal supply 
means to supply the data signal corresponding to a picture signal to said two or more data lines based on a clock signal, 
The picture signal line which supplies said picture signal inputted fi-om the 1st external input terminal to said data 
signal supply means, It is characterized by having the clock signal line which supplies said clock signal inputted fi-om 
the 2nd external input terminal to said data signal supply means, and the electric conduction line of the constant 
potential which shields said picture signal line electrically fi-om said clock signal line. 

[0009] According to the electro-optic device according to claim 1, the picture signal inputted fi-om the 1st external 
input terminal is supphed to a data signal supply means through the picture signal line wired by the substrate. In 
parallel to this, the clock signal inputted fi"om the 2nd extemal input terminal is supplied to a data signal supply means 
through the clock signal line wired by the substrate. Then, based on a clock signal, the data signal corresponding to a 
picture signal is supplied to two or more data lines by the data signal supply means which was formed in the substrate, 
for example, is constituted including a data-line drive circuit, a sampling circuit, etc. The picture signal line is 
electrically shielded fi-om the clock signal hne by the electric conduction line of the constant potential wired by the 
substrate especially here. Therefore, even when the fi-equency of a clock signal is high, the diving of the clock noise of 
the RF fi-om a clock signal line to a picture signal line can be reduced. 

[0010] A scan signal is supplied to a switching element through the scanning line by the scan signal supply means 
including the scanning-line drive circuit which was formed in the substrate or was connected to the substrate on the 
other hand. The electrical potential difference impressed to a pixel electrode by the data signal which the data signal 
corresponding to the picture signal with which the clock noise of high fi-equency was reduced as mentioned above is 
supplied to a switching element through the data line in parallel to this, and is further supplied through a switching 
element changes, and the liquid crystal which counters the pixel electrode concerned drives, image quality deteriorates 
according to generating of the clock noise of a RF, using [ the resolution of the image which should be displayed is 
high the above result, and ] a clock signal with a high firequency corresponding to this, also when the serial picture 
signal of a RF is inputted - most - or it is completely lost and high-definition image display is made possible. 
[001 1] An electro-optic device according to claim 2 is characterized by said electric conduction line containing the part 
which consisted of constant potential lines which supply the power source of constant potential to said data signal 
supply means in an electro-optic device according to claim 1. 

[0012] Since the part which consisted of constant potential lines by which an electric conduction line supplies the 
power source of constant potential to said data signal supply means according to the electro-optic device according to 
claim 2 is included, in other words, it also becomes very easy by sharing an external input terminal and the wiring itself 
to be able to attain simpHfication and space-saving-izing of a configuration, especially to make an electric conduction 
line into constant potential by installing a constant potential line and considering as an electric conduction line. 
[0013] An electro-optic device according to claim 3 is set to an electro-optic device according to claim 2. Said constant 
potential line difference - the 1st and 2nd laws which supply the power source of constant potential to said data signal 
supply means - fi-om a potential line - becoming - this - the amount of [ which consisted of potential lines the 1st 
law ] said electric conduction line part Said picture signal line is surrounded on said substrate, and a part for said said 
electric conduction line part which consisted of potential lines the 2nd law is characterized by surrounding said clock 
signal line on said substrate. 

[0014] According to the electro-optic device according to claim 3, the picture signal line is surrounded by the amount 
of [ by which potential lines were consisted of the 1st law in order to supply the negative supply of for example, touch- 
down potential ] electric conduction line part on the substrate. The clock signal line is surrounded by the amount of 
[ by which potential lines were consisted of the 2nd law in order to supply a positive supply ] electric conduction line 
part on the substrate. Therefore, the configuration fi-om which the picture signal line was shielded [ line / clock signal ] 
by the duplex on the substrate is obtained. 

[0015] The electro-optic device according to claim 4 is equipped with the sampling circuit where said data signal 
supply means samples said picture signal, and the data-Une drive circuit which drives this sampling circuit based on 
said clock signal in response to the current supply fi-om said constant potential line in the electro-optic device 
according to claim 2 or 3, and said picture signal Ime and said clock signal line are characterized by taking about fi-om 
an opposite direction to said data-line drive circuit on said substrate. 
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[0016] According to the electro-optic device according to claim 4, a picture signal is sampled by the sampling circuit in 
a scan signal supply means. And the picture signal with which the sampling circuit drove and was sampled by the data- 
line drive circuit which receives the current supply from a constant potential line based on the clock signal is supplied 
to the data line as a data signal Especially, although the picture signal line and the clock signal line are taken about 
from the opposite direction to the data-Une drive circuit on the substrate, since an electromagnetic wave generally 
decreases according to mediation of distance and an obstruction, the electromagnetic wave impressed to a picture 
signal line decreases here according to existence of a data-line drive circuit from a clock signal line, corresponding to 
the distance between both signal lines. Therefore, even when the frequency of a clock signal is high, the diving of the 
clock noise of the RF from a clock signal line to a picture signal line can be reduced further. 

[0017] In an electro-optic device given in any 1 term of claims 2-4, in the periphery of said substrate, said 1st and 2nd 
external input terminal separates predetermined spacing mutually, and is arranged, and an electro-optic device 
according to claim 5 is characterized by arranging the 3rd external input terminal for inputting the power source of said 
constant potential into said constant potential line between said 1st and 2nd external input terminals. 
[0018] According to the electro-optic device according to claim 5, in between, the 1st and 2nd external input terminal 
separates predetermined spacing mutually, is arranged in the periphery of a substrate, through the 3rd external input 
terminal, mutually, and is preferably detached and arranged as much as possible mutually in the field which can form 
an external input terminal in the periphery of a substrate. As compared with the case where followed, for example, 
contiguity arrangement of a picture signal line and the clock signal line is carried out, the diving of the clock noise of 
the RF from a clock signal line to a picture signal line can be reduced. 

[0019] An electro-optic device according to claim 6 is installing [ so that the image display field and said two or more 
data lines which are specified with said two or more pixel electrodes might be surrounded on said substrate ] 
characterized by said electric conduction line in an electro-optic device given in any 1 term of claims 1-5. 
[0020] According to the electro-optic device according to claim 6, by the electric conduction line, since an image 
display field and two or more data lines are surrounded on the substrate, an image display field and two or more data 
lines concerned will also be shielded from a clock signal line. Therefore, generating of the clock noise of a RF in the 
data signal outputted from the data signal supply means, the data signal which reached the switching element and the 
pixel electrode can be reduced. 

[0021] An electro-optic device according to claim 7 is set to an electro-optic device according to claim 6. It has fiirther 
the frame of the protection-from-light nature which countered said substrate, and it came to prepare an opposite 
substrate, and was formed at least in one side among said substrate and said opposite substrate along with the profile of 
said image display field. It is characterized by said electric conduction line containing the part prepared in said 
substrate along with said frame in the location which counters said frame. 

[0022] since the electric conduction line is formed in the bottom of the frame of a substrate according to the electro- 
optic device according to claim 7, space-saving-ization on a TFT array substrate is attained, for example, can form a 
scanning-line drive circuit and a data-line drive circuit in the circumference part of the 1st substrate with allowances, 
and the display area in an electro-optic device also decreases by electric conduction line formation - most - or there is 
completely nothing. 

[0023] An electro-optic device according to claim 8 is characterized by forming said electric conduction line and said 
data line from the same low resistance metaUic material in an electro-optic device given in any 1 term of claims 1-7. 
[0024] According to the electro-optic device according to claim 8, since the electric conduction line is formed from the 
same low resistance metallic material as the data lines, such as aluminum (aluminum), even if the leading-about field 
of an electric conduction line is long, resistance of an electric conduction line will be suppressed low practically 
enough. That is, since it becomes possible to wire the large field which sewed clearances, such as other wiring and a 
circuit, for example, wired zigzag for a long time, or included the electric conduction line in it to the image display 
field etc. for a long time in an electric conduction line, without lowering the effectiveness of shielding by the increment 
in resistance, a comparatively easy configuration can raise the effectiveness of the shielding concerned more as a 
whole. Furthermore, in the manufacture process of the electro-optic device concerned, an electric conduction line and 
the data line can be formed according to the same process from the same low resistance metallic material. That is, the 
increment in the manufacture process by forming an electric conduction line can be suppressed to minimum. 
[0025] An electro-optic device according to claim 9 is characterized by said picture signal line and a clock signal line 
consisting of same low resistance metal layers formed on the same flat surface parallel to said 1st substrate at said 
electric conduction line part part list which intervenes between said picture signal line and a clock signal line in an 
electro-optic device given in any 1 term of claims 1-8. 

[0026] According to the electro-optic device according to claim 9, since a part for the electric conduction line part 
which intervenes between a picture signal line and a clock signal line is formed on the picture signal line, the clock 
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signal line, and the same flat surface parallel to a substrate, the effectiveness of shielding is demonstrated more 
efficiently. Here, the same flat-surface top means that you may wire these on the layer insulation layer formed on the 
semi-conductor layer of switching elements, such as an insulating-layer top used as the substrate which could wire 
these directly on the substrate or was formed on the substrate, and TFT. Furthermore, in the manufacture process of the 
electro-optic device concerned, since an electric conduction line, a picture signal Hne, and a clock signal line can be 
collectively formed from a low resistance metal layer for example, with same alvuninum layer etc., the increment in the 
manufacture process by forming an electric conduction line can be suppressed to minimum. 

[0027] The electro-optic device according to claim 10 equips said pixel electrode with the capacity line which gives the 
capacity of the specified quantity further in the electro-optic device given in any 1 term of claims 1-9, and it is 
characterized by connecting this capacity line to said electric conduction line. 

[0028] According to the electro-optic device according to claim 10, since the capacity of the specified quantity is given 
to the pixel electrode by the capacity line, even if duty ratio is small, a high definition display is enabled. And the 
capacity line is connected to the electric conduction line. Therefore, the bad influence to the switching element and 
pixel electrode by potential fluctuation of a capacity line is prevented. And wiring for making a capacity line into 
constant potential can be made to serve a double purpose by the electric conduction line, and an external input terminal 
still more nearly required in order to make a capacity line into constant potential can also be made to serve a double 
purpose with the above-mentioned 3rd external input terminal or the external input terminal only for electric 
conduction lines. 

[0029] The frame of the protection-from-light nature which the electro-optic device according to claim 11 countered 

said substrate, and the opposite substrate was formed, and was formed at least in one side among said substrate and 
said opposite substrate along with the profile of said image display field, Said pixel electrode is further equipped with 
the capacity line which gives capacity, and said electric conduction line is characterized by connecting said capacity 
line to said electric conduction line in said location which counters while it is installed in the location which counters 
said frame. 

[0030] since opposite arrangement of the electric conduction line is carried out at the frame of a substrate according to 
the electro-optic device according to claim 1 1, space-saving-ization on a TFT array substrate is attained, for example, 
can form a scanning-line drive circuit and a data-line drive circuit in the circumference part of the 1st substrate with 
allowances, and the display area in an electro-optic device also decreases by electric conduction line formation ~ most 
-- or there is completely nothing. Moreover, since the capacity line is connected to the electric conduction line, the bad 
influence to the switching element and pixel electrode by potential fluctuation of a capacity line is prevented. And 
wiring for making a capacity line into constant potential can be made to serve a double purpose by the electric 
conduction line, and an external input terminal still more nearly required in order to make a capacity line into constant 
potential can also be made to serve a double purpose with the above-mentioned 3rd external input terminal or the 
external input terminal only for electric conduction lines. Moreover, the connection between an electric conduction line 
and a capacity line can use a tooth space effectively for a frame, without decreasing a TFT substrate top display area, 
since opposite arrangement is carried out. 

[0031] Electronic equipment according to claim 12 is characterized by equipping claims 1-10 with the electro-optic 
device of a publication. 

[0032] According to electronic equipment according to claim 12, it has the electro-optic device of the invention in this 
apphcation mentioned above, the clock noise of a RF is reduced, and the high-definition image display of electronic 
equipment becomes possible. 

[0033] Such an operation and other gains of this invention are made clear from the gestaU of the operation explained 

below. 

[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. In 
addition, this operation gestalt explains, using liquid crystal equipment as an example of an electro-optic device. 
[0035] (Configuration of Hquid crystal equipment) The configuration of the gestalt of operation of liquid crystal 
equipment is explained based on drawing 6 from drawing 1 . Drawing 1 is the top view showing the configuration of a 
various wiring, a circumference circuit, etc. which were prepared on the TFT array substrate in the gestalt of operation 
of liquid crystal equipment. Drawing l It is the top view showing the more detailed two-dimensional layout of dravying 
i . Drawin g^ It is the A- A* sectional view of drawing 2 showing wiring of a picture signal line, a clock signal line, etc. 
drawingjj It is the expansion top view of the pixel part of drawing 1 , drawing 5 is the top view which looked at the 
TFT array substrate from the opposite substrate side with each component formed on it, and drawing 6 is a H-H' 
sectional view of drawing 5 shown including an opposite substrate. 

[0036] Liquid crystal equipment 200 is equipped with the TFT array substrate 1 which consists of a quartz substrate, 
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hard glass, etc. in drawing 1 . Two or more pixel electrodes 1 1 prepared in the shape of a matrix on the TFT array 
substrate 1, The data line 35 which two or more arrays are carried out in the direction of X, and is extended along the 
direction of Y, respectively, The scanning line 31 which two or more arrays are carried out in the direction of Y, and is 
extended along the direction of X, respectively, While intervening between each data line 35 and the pixel electrode 
11, respectively, two or more TFT30 as an example of the switching element which controls the switch-on and the non- 
switch-on between these according to the scan signal supplied through the scarming line 31, respectively, respectively 
is formed. Moreover, on the TFT array substrate 1, capacity line 31' (storage capacitance electrode) which is wiring for 
the below-mentioned storage capacitance (refer to drawing 6 ) is formed in parallel with the scanning line 3 1 . 
[0037] On the TFT array substrate 1, the sampling circuit 301 and the data- line drive circuit 101 which constitute an 
example of a data signal supply means, and the scanning-line drive circuit 104 are formed further, moreover, to the 
surface of the image display field (namely, field of the liquid crystal equipment with which an image is actually 
displayed by the orientation change of state of liquid crystal) specified with two or more pixel electrodes 1 1 Two or 
more wiring 105 for connecting between the scanning-hne drive circuits 104 established in the both sides of an image 
display field is formed, and the vertical flow terminal 106 for taking an electric flow between the TFT array substrate 1 
and an opposite substrate is formed in the four comers of an image display field. The signal name inputted through the 
external input terminal 102 prepared along the lower side of the TFT array substrate 1 in explanation of drawing 3 and 
its signal wiring are made into what (for example, the signal wiring is called "Wiring CLX" to the "clock signal CLX" 
which is a signal name) the alphabet notation same for easy-izing of explanation is added, respectively, and is referred 
to for after a signal and wiring firom drawing 1 below. [ two or more ] 

[0038] The scanning-line drive circuit 104 starts a built-in shift register circuit by the input of the start signal DY for 
scanning-line drive circuits, using the negative supply VSSY and positive supply VDDY for scanning-line drive 
circuits which are suppUed to external input terminal 102 list through Wiring VSSY and VDDY from an extemal 
control circuit as a power source, and - an extemal input ~ a terminal - 102 ~ a list ~ wiring ~ CLY ~ and - CLY ~ * 

- minding - supplying - having - the scanning line - a drive - a circuit - ** - a reference clock a signal — CLY - 

- and - the - reversal - a clock signal - CLY - ' - being based ~ predetermined - timing - the scanning line 31 ~ a 
scan signal — a pulse — hke — line sequential — impressing . 

[0039] The data-line drive circuit 101 starts a built-in shift register circuit by the input of start signal DX for data-line 
drive circuits, using the negative supply VSSX and positive supply VDDX for data-line drive circuits which are 
supplied to extemal input terminal 102 list through signal wiring VSSX and VDDX fi-om an extemal control circuit as 
a power source, and the reference clock signal CLX for data-line drive circuits supplied to extemal input terminal 102 
list through Wiring CLX and CLX' and its reversal clock signal CLX - * - being based - It doubles with the timing to 
which the scanning-line drive circuit 104 impresses a scan signal. About picture signal [ which is supplied through the 
extemal input terminal 102 and wiring VID1-VID6 / by which serial-parallel conversion was carried out ] VIDl - 
VID6 each, for example to six phases A sampling circuit driving signal is minded every data line 35, the sampling 
circuit drive signal line 306 is minded [ 301 ], and it supplies to predetermined timing. 

[0040] The sampling circuit 301 is equipped with TFT302 every data line 35, wiring VID1-VID6 is connected to the 
source electrode of TFT302, and the sampling circuit drive signal line 306 is connected to the gate electrode of 
TFT302. And an input of picture signals VID1-VID6 samples these picture signals. Moreover, if a samphng circuit 
driving signal is inputted firom the data-line drive circuit 101 through the sampling circuit drive signal line 306, 
sequential impression of the picture signal sampled about picture signal VIDl - VID6 each will be carried out for every 
group who consists of the six adjoining data lines 35. As mentioned above, the data-line drive circuit 101 and the 
sampling circuit 301 are constituted so that the picture signals VID1-VID6 by which serial-parallel conversion was 
carried out may be supplied to six phases as a data signal at the data line 35. Although the gestalt of this operation 
described the method which chooses as coincidence the sampling circuit 301 connected to the six adjoining data lines 
35, and consists of the six data lines 35 and which carries out the sequential transfer for every group, the data line 35 
may be chosen for [ every ] and adjoining 2, 3, -, 5, or 7 or more may be chosen as coincidence. Moreover, as long as 
the write-in property of TFT302 which constitutes not only six phases but the sampling circuit 301 of the number of 
serial-parallel conversion of the picture signal supplied to the data line 35 is good, five or less phases are sufficient as 
it, and as long as the frequency of a picture signal is high, it may be increased to seven or more phases. Under the 
present circumstances, it caimot be overemphasized that the extemal input terminal 102 and picture signal line for 
picture signals only of the number of serial-parallel conversion of a picture signal are the need at least. 
[0041] As shown in drawing 2 , if start signal DX is inputted, after the data-line drive circuit 101 shapes in waveform 
and buffers the transfer signal from shift-register-circuit 101a wliich starts sequential generation of the reference clock 
signal CLX and the transfer signal based on the reversal clock signal CLK*, and shift-register-circuit 101a, it is 
equipped with wave control circuit 101b and buffer circuit 101c which are supplied to a sampling circuit 301 through 
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the sampling circuit drive signal line 306. Moreover, corresponding to the picture signals VID1-VID6 with which 
serial-parallel conversion of the sampling circuit 301 was carried out at six phases, six TFT(s)302 are connected at a 
time to each sampling circuit drive signal line 306 at parallel. That is, the switches S1-S6 which consist of TFT(s)302 
are connected to 1 Motome's sampling circuit drive signal Hne 306 from the left, switches S7-S12 are connected to 2 
Motome's sampling circuit drive signal line 306 from the left, and switch Sn-5 - Sn are connected to the right end 
sampHng circuit drive signal line 306. 

[0042] Especially with the gestalt of this operation, as shown in drawing 1 and drawing 2 , the shielding wire 82 of the 
constant potential which served as the electric conduction line (shielding wire is called hereafter) 80 of the constant 
potential which served as the wiring VSSX for negative supplies VSSX, and the wiring VDDX for positive supplies 
VDDX to the TFT array substrate 1 is wired. By such shielding wire 80 and 82, wiring VID1-VID6 is electrically 
shielded from Wiring CLX and CLX*. Therefore, even when the frequency of a clock signal CLX is high, the diving of 
the clock noise of the RF to Wiring CLX and the wiring VID1-VID6 from CLX' can be reduced. 
[0043] In addition, the frequency of the clock signal CLY (and the reversal clock signal CLY') for a scanning-line 
drive is far low compared with the frequency of the above-mentioned clock signal CLX (and the reversal clock signal 
CLX*) for a data-line drive. Therefore, about a clock signal CLY and CLY', it is rare for the clock noise of a RF to pose 
a problem. However, in the gestalt of this operation, as shovm in drawing 1 and drawing 2 , wiring VID1-VID6 is 
wired also from Wiring CLY and CLY', by shielding wire 80 and 82, so that it may shield. That is, along the bottom of 
the frame 53 of the protection-from-light nature prepared in the opposite substrate 2, the shielding wire 80 which was 
installed from the external input terminal 102 and served as the negative supply VSSX of the data-line drive circuit 101 
is wired so that an image display field may be surrounded. Therefore, not only the wiring VID1-VID6 for picture 
signals but the diving of the noise from the circumference circuit to the data line 35 with which a data signal is written 
in through TFT302 of a sampling circuit 301 can be reduced. 

[0044] Especially, with the gestalt of this operation, by installing Wiring VSSX and VDDX, respectively and 
considering as shielding wire 80 and 82, it becomes possible to share an external input terminal and wiring, and 
simplification and space-saving-izing of an equipment configuration can be attained. Moreover, potential of shielding 
wire 80 and 82 is easily made constant potential by common use-ization with a constant potential line in this way. 
However, you may wire wiring for power sources, and shielding wire separately. 

[0045] Moreover, as long as the supply voltage for driving the data-line drive circuit 101 and the scanning-line drive 
circuit 104 is mutually the same, VSSX and VSSY which are the potential (negative potential) of VDDX which is the 
potential (forward potential) of a positive supply and VDDY, and a negative supply may be made to share, 
respectively. If such a configuration is taken, since wiring installed from an external input terminal and it is reducible, 
it is advantageous. 

[0046] With the gestalt of this operation, as shown in drawing 2 , two external input terminals 102 into which a 
negative supply VSSX is inputted are formed, and the-two wiring VSSX is formed corresponding to this. And wiring 
VID1-VID6 is surrounded on the TFT array substrate 1 by the shielding wire 80 made into the potential (negative 
potential) of a negafive supply VSSX. Especially the shielding wire 80 formed from metal layers, such as the same 
aluminum as the data line 35, also between shift-register-circuit 101a and wave control circuit 101b is installed. And 
through the shielding- wire connection 81 which metal layers, such as aluminum, set caudad through the insulating 
layer between the 1st layer like the after-mentioned, for example, was formed from conductive layers, such as the same 
polish recon as the scanning line 31, as the point of the installed shielding wire 80 surrounds wave control circuit 101b 
and buffer circuit 101c, it is connected to shielding wire 80. 

[0047] On the other hand, as shown in dravying 2 , Wiring CLX and CLX* are surrounded on the TFT array substrate 1 
in the part which adjoins the data-line drive circuit 101 by the shielding wire 82 made into the potential (forward 
potential) of a positive supply VDDX. Especially the shielding wire 82 formed from metal layers, such as the same 
aluminum as the data line 35, also between wave control circuit 101b and buffer circuit 101c is installed, and as the 
point surrounds wave control circuit 101b and shift-register-circuit 101a through the shielding-wire connection 83 
formed from conductive layers, such as the same polish recon as the scanning line 31, it is connected to shielding wire 
82. 

[0048] Therefore, the configuration shielded by the duplex is taken from Wiring CLX and CLX' on the TFT array 
substrate 1, and let wiring VID1-VID6 be what has dependability high [ shielding to wave control cfrcuit 101b and 
buffer circuit 101c ] at the shift-register-circuit 101a list. However, if it constitutes as intervened in shielding wire 80 or 
at least one 82 between Wiring CLX, and CLX' and wiring VID1-VID6 even if it does not take the configuration 
surrounded in tliis way, the effectiveness of shielding will be acquired somewhat. 

[0049] With the gestalt of this operation, as shown in drawing 1 and drawing 2 , wiring VID1-VID6, Wiring CLX, and 
CLX* are taken about by the opposite sense along the direction of X on the TFT array substrate 1 (namely, the former a 
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clockwise rotation, latter is counter clockwise). Therefore, since the electromagnetic wave which transmits between 
these wiring according to mediation of the data-line drive circuit 101 among these wiring decreases since the distance 
during these wiring becomes large as a whole and, even when the frequency of a clock signal CLX and CLX' is high, 
the diving of the clock noise of the RF to Wiring CLX and the wiring VID1-VID6 from CLX' can be reduced further. 
Moreover, even if, as for leading about of Wiring CLX, and CLX' and wiring VID1-VID6, the direction interchanges, 
it is satisfactory in any way. That is, Wiring CLX and CLX' may be shielded by the negative supply VSSX, and wiring 
VID1-VID6 may be shielded by the positive supply VDDX. However, if it constitutes as intervened in shielding wire 
80 or at least one 82 between Wiring CLX, and CLX' and wiring VID1-VID6 even if it does not take the configuration 
taken about to an opposite direction in this way, the effectiveness of shielding will be acquired somewhat. 
[0050] With the gestalt of this operation, in between, through three extemal input terminals 102 for the object for 
negative supply VSSX, the object for positive supply VDDX, and start signal DX, a clock signal CLX and the extemal 
input terminal 102 for CLX', and the extemal input terminal 102 a picture signal VIDl - for VID6 separate 
predetermined spacing mutually, and are arranged mutually. And in the periphery of the TFT array substrate 1, in the 
field which can form the extemal input terminal 102, the extemal input terminal 102 of a clock signal CLX and the 
extemal input terminal 102 for CLX', and the for a picture signal VIDl - for VID6 as possible detaches mutually, and 
is arranged, and the extemal input terminal 102 more than a piece is preferably arranged among both at least. Thus, if 
constituted, as compared with the case where contiguity arrangement of a picture signal line and the clock signal line is 
carried out, for example, the diving of the clock noise of the RP to wiring for picture signals from wiring for clocks can 
be reduced. 

[0051] With the gestalt of this operation, as shown in drawing 1 and drawing 2 , an image display field and two or 
more data lines 35 are surrounded on the TFT array substrate 1 by shielding wire 80. For this reason, an image display 
field and two or more data lines 35 concerned are also shielded from Wiring CLX and CLX'. Therefore, generating of 
the clock noise of a RF in the sampling circuit driving signal outputted from the data-line drive circuit 101, the data 
signal which reached TFT30 and the pixel electrode 1 1 can be reduced. However, if it constitutes so that the wiring 
VID1-VID6 until it reaches a sampling circuit 301 may be shielded by shielding wire 80 or 82 even if it does not take 
the configuration surrounded to an image display field in this way, the effectiveness of shielding will be acquired 
somewhat. 

[0052] It is formed from the various wiring DY connected to the extemal input terminal 102 which contains shielding 
wire 80 and 82 in drawing 3 as shown in a sectional view, VSSY, the low resistance [ with same VDDX ] metallic 
material as the data lines 35, such as aluminum (aluminum). Therefore, even if the leading-about field of shielding wire 
80 and 82 is long, resistance of shielding wire 80 and 82 will be suppressed low practically enough. That is, as shown 
in drawing 2 , the clearance between wave control circuit 101b and buffer circuit 101c is sewn in other various wiring 
or a shift-register-circuit 101a list, and the large field which could wire zigzag for a long time and included shielding 
wire 82 in it to the image display field fiirther can be wired for a long time in shielding wire 80. Thus, a comparatively 
easy configuration can raise the effectiveness of the shielding concemed as a whole. Moreover, as shown in drawdng 
3 , it is formed the various wiring DY connected to the extemal input terminal 102 containing shielding wire 80 and 82, 
VSSY, on the insulating layer 42 between the 1st layer by which VDDX was formed in the TFT array substrate 1, 
i.e., the same layer. Therefore, the effectiveness of shielding is demonstrated more efficiently. Furthermore, if 
constituted in this way, since the various wiring DY, VSSY, -, VDDX are put in block according to the same process 
and can be formed in the manufacture process of liquid crystal equipment 200 from a low resistance metal layer for 
example, with same aluminum layer etc., it is advantageous on manufacture. 

[0053] In addition, the signal LCCOM inputted from the extemal input terminal 102 shown in drawing 3 from drawing 
i is a power-source signal of a common electrode, and is supplied to the common electrode (refer to drawing 7 ) 
prepared in the below-mentioned opposite substrate through the flow material on Wiring LCCOM and the above- 
mentioned vertical flow terminal 106. 

[0054] As shown in the top view of dravying 4 here, capacity line 31* is formed from the conductive polish recon layer 
same with the scanning line 31 etc. in parallel with the scanning line 31 on the TFT array substrate 1, and is connected 
to shielding wire 80 through contact hole 80a. Thus, if constituted, wiring for making capacity line 3V into constant 
potential can be made to serve a double purpose with shielding wire 80, and an extemal input terminal required in 
order to make capacity line 31' into constant potential can also be made to serve a double purpose with the extemal 
input terminal 102 for shielding- wire 80. 

[0055] Especially with the gestalt of this operation, the sampling circuit 301 is formed on the TFT array substrate 1 in 
the location wliich counters the frame 53 of the protection-from-light nature formed in the opposite substrate 2 as 
shown in drawin g_5 and drawing 6 , as the slash field in drawing 1 shows, and the data-line drive circuit 101 and the 
scanning-line drive circuit 104 are formed on the narrow long and slender circumference part of the TFT array 
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substrate 1 which does not face the Hquid crystal layer 50. On the TFT array substrate 1, the sealant 52 which consists 
of a photo-setting resin as an example of the seal member which sticks both substrates in the perimeter of an image 
display field, and surrounds the liquid crystal layer 50 is formed along the image display field. And between the image 
display fields and sealants 52 on the opposite substrate 2, the fi-ame 53 of protection-from-light nature is formed. 
[0056] When put into the TFT array substrate 1 by the case of protection- from-light nature which opening was able to 
open behind corresponding to the image display field, a frame 53 so that the image display field concerned may not 
hide in the edge of opening of the case concerned according to a manufacture error etc. That is, it is formed firom the 
band-like protection- from-light nature ingredient which has width of face of 500 micrometers or more in the perimeter 
of an image display field so that the gap of about hundreds of micrometers to the case of the TFT array substrate 1 may 
be permitted, for example. The frame 53 of such protection-from-Ught nature is formed in the opposite substrate 2 of 
sputtering and the photolithography which used metallic materials, such as Cr (chromium), nickel (nickel), and 
aluminum (aluminum), and etching. Or it is formed fi"om ingredients, such as resin black which distributed carbon and 
Ti (titanium) to the photoresist. 

[0057] The data-line drive circuit 101 and the external input terminal 102 are formed in the field of the outside of a 
sealant 52 along the lower side of an image display field, and the scanning-line drive circuit 104 is established in the 
both sides of an image display field along with two sides of right and left of an image display field. And the opposite 
substrate 2 with the ahnost same profile as a sealant 52 has fixed to the TFT array substrate 1 by the sealant 52 
concerned. 

[0058] As mentioned above shielding wire 80 and a sampling circuit 301 If the case of opposite arrangement, i.e., this 
operation gestalt, is prepared in the bottom of a frame 53 at the frame 53 on the TFT array substrate 1 Space-saving- 
ization on the TFT array substrate 1 is attained, for example, the scanning-line drive circuit 104 and the data-line drive 
circuit 101 can be formed in the circumference part of the TFT array substrate 1 with allowances, the display area in 
liquid crystal equipment 200 also decreases by formation of shielding wire 80 ~ most - or there is completely nothing. 
Moreover, shielding wire 80 can use a tooth space effectively, without decreasing the display area on a TFT substrate, 
if shielding wire 80 and capacity line 31' are connected in the location which counters while being installed in the 
location which counters a frame 53. 

[0059] (Configuration of the whole liquid crystal equipment) Next, the concrete configuration of liquid crystal 
equipment 200 is explained with reference to drawing 7 and drawing 8 . It is the sectional view where it is the sectional 
view which drawing j shows TFT30 part of liquid crystal equipment, and met at B-B' in drawing 4 , and drawing 8 met 
the shielding wire 80 of the liquid crystal equipment under a frame here. In addition, in order to make each class and 
each part material into the magnitude of extent which can be recognized on a drawing, scales are made to have differed 
for each class or every each part material in drawing 7 and drawing 8 . 

[0060] In the sectional view of drawing 7 , hquid crystal equipment 200 is equipped with an insulating layer 43, the 
pixel electrode 1 1, and the orientation film 12 between an insulating layer 42, the data line 35, and the 2nd layer in 
TFT30 part prepared in each pixel between the semi-conductor layer 32 by which the laminating was carried out to the 
TFT array substrate 1 list on it, the gate insulating layer 33, the scanning line 31 (gate electrode), and the 1st layer. 
Liquid crystal equipment 200 is equipped with the common electrode 21, the orientation fihn 22, and light-shielding 
film 23 by which the laminating was carried out to the opposite substrate 2 list which consists of a glass substrate on it 
again. Liquid crystal equipment 200 is further equipped with the liquid crystal layer 50 as electrooptic material pinched 
among both these substrates. 

[0061] Here, the configuration of each class except TFT30 is first explained in order among these layers. 
[0062] Insulating layers 42 and 43 consist of silicate glass film, such as NSG (non silicate glass), PSG (phosphorus 
silicate glass), BSC (boron silicate glass), and BPSG (boron phosphorus silicate glass), a silicon nitride fihn, sihcon 
oxide film, etc. with about 5000-15000A **** between the 1st and the 2nd layer, respectively. In addition, the layer 
insulation layer used as the substrate of TFT30 may be formed from the sihcate glass fihn, a silicon nitride fihn, the 
silicon oxide fihn, etc. on the TFT array substrate 1. 

[0063] The pixel electrode 1 1 consists of transparent conductive thin films, such as for example, ITO (indium Tin 

oxide) film. Such a pixel electrode 1 1 is formed by giving a photolithography process and an etching process etc., after 

depositing the ITO fihn etc. on the thickness of about 500-2000A by sputtering processing etc. In addition, when using 

the liquid crystal equipment 200 concemed for the liquid ciystal equipment of a reflective mold, the pixel electrode 1 1 

may be formed from an opaque ingredient with high reflection factors, such as aluminum. 

[0064] The orientation fihn 12 consists of organic thin fihns, such as for example, a polyunide thin fihn. Such 

orientation fihn 12 is formed by performing rubbing processmg in the predetermined direction so that it may have a 

predetermined pre tilt angle etc., after applying the coating liquid of for example, a polyunide system. 

[0065] It goes across the common electrode 21 all over the opposite substrate 2, and it is formed. Such a common 
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electrode 21 is formed by giving a photolithography process and an etching process etc., after depositing the ITO film 
etc. on the thickness of about 500-2000A for example, by sputtering processing etc. 

[0066] The orientation film 22 consists of organic thin films, such as for example, a polyimide thin film. Such 
orientation film 22 is formed by performing rubbing processing in the predetermined direction so that it may have a 
predetermined pre tilt angle etc., after applying the coating liquid of for example, a polyimide system. 
[0067] The light-shielding film 23 is formed in the predetermined field which counters TFT30. Like the above- 
mentioned fi-ame 53, such a light-shielding film 23 is formed of sputtering and the photolithography using metallic 
materials, such as Cr and nickel, and etching, or is formed from ingredients, such as resin black which distributed 
carbon and Ti to the photoresist. A light-shielding film 23 has functions other than the protection from light to the 
semi-conductor layer 32 of TFT30, such as improvement in contrast, and color mixture prevention of color material. 
[0068] The liquid crystal layer 50 is formed when liquid crystal is enclosed with the space surrounded by the sealant 52 
(refer to drawing 5 and drawing 6 ) between the TFT array substrates 1 and the opposite substrates 2 which have been 
arranged so that the pixel electrode 1 1 and the common electrode 21 may meet by vacuum suction etc. The liquid 
crystal layer 50 takes a predetermined orientation condition with the orientation film 12 and 22 in the condition that the 
electric field from the pixel electrode 1 1 are not impressed. The liquid crystal layer 50 consists of liquid crystal which 
mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a photo-setting resin or 
thermosetting resin in order that a sealant 52 may stick two substrates 1 and 2 around those, and the spacer for making 
distance between both substrates into a predetermined value is mixed. 
[0069] Next, the configuration of each class concerning TFT30 is explained in order. 

[0070] TFT30 is equipped with the source field 34 formed in the gate insulating layer 33 which insulates the semi- 
conductor layer 32 in which a channel is formed of the electric field from the scanning line 31 and the scanning line 31, 
and the scanning line 31 and the semi-conductor layer 32, and the semi-conductor layer 32, the data line 35, and the 
drain field 36 formed in the semi-conductor layer 32. One to which it corresponds of two or more pixel electrodes 1 1 is 
connected to the drain field 36. The source field 34 and the drain field 36 are formed by doping the dopant the object 
for n molds of predetermined concentration, or for p molds to the semi-conductor layer 32 like the after-mentioned 
according to whether the channel of n mold or p mold is formed. TFT of an n-type channel has the advantage that a 
working speed is quick, and it is used as TFT30 which is the switching element of a pixel in many cases. 
[0071] The semi-conductor layer 32 which constitutes TFT30 is formed by performing annealing treatment and making 
the thickness of about 500-2000A carry out solid phase growth after forming the a-Si (amorphous silicon) film for 
example, on the TFT array substrate 1. Under the present circumstances, in the case of TFT30 of an n channel mold, 
you may dope by the ion implantation which used the dopant of V group elements, such as Sb (antimony), As 
(arsenic), and P (Lynn). Moreover, in the case of TFT30 of a p channel mold, it dopes by the ion implantation which 
used the dopant of III group elements, such as B (boron), Ga (gallium), and In (indium). When setting especially 
TFT30 to TFT of an n channel mold with LDD (Lightly DopedDrain) structure, among the source field 34 and the 
drain field 36, a low concentration dope field is formed in the part which adjoins at a channel side, respectively by the 
dopant of V group elements, such as P, and, similarly a high concentration dope field is formed in the semi-conductor 
layer 32 of p mold by the dopant of V group elements, such as P. Moreover, when referred to as TFT30 of a p channel 
mold, the dopant of III group elements, such as B, is used for the semi-conductor layer 32 of n mold, and the source 
field 34 and the drain field 36 are formed. Thus, when it considers as LDD structure, the advantage which can reduce 
the short channel effect is acquired. In addition, TFT30 is good for the low concentration dope field in LDD structure 
also as TFT of the offset structure which carried out the ion implantation, and good also as TFT of the self aryne mold 
which forms the source [ high concentration / in self align ], and a drain field by doping high-concentration impurity 
ion by using a gate electrode as a mask. Moreover, a gate electrode is prepared in a two-piece serial, it is good also as 
dual gate structure, and it cannot be overemphasized that a gate electrode may be prepared in a three or more piece 
serial. If such a configuration is taken, since the leakage current at the time of OFF of TFT30 is reduced and generating 
of a cross talk etc. can be controlled, high-definition liquid crystal equipment can be offered. 

[0072] The gate insulating layer 33 can form and obtain the thermal oxidation fihn with a comparatively thin thickness 
of about 300-1500A by oxidizing the semi-conductor layer 32 thermally with the temperature of about 900-1300 
degrees C. The good insulator layer which was excellent in the interface condition of the semi-conductor layer 32 and 
the gate insulating layer 33 by this can be formed. 

[0073] After the scanning line 31 deposits the polish recon film with a reduced pressure CVD method etc., it is formed 
of a photolithography process, an etching process, etc. Or it may be formed from a metal membrane or metal siUcide 
fibn, such as aluminum, in this case, it also becomes possible to omit a part or all of a light-shielding film 23 by the 
protection-from-light nature which the metal membrane metallurgy group silicide film has if a light-shielding fibn 23 
arranges the scanning line 31 as the part or the light-shielding film which boils all and corresponds of a wrap field. In 
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this case, there is an advantage which can prevent decHne in the pixel numerical aperture by the lamination gap with 
the opposite substrate 2 and the TFT array substrate 1 especially. 

[0074] The data line 35 may be formed from transparent conductive thin fibns, such as ITO fihn, like the pixel 
electrode 11. Or you may form by sputtering processing etc. from low resistance metal metallurgy group silicide, such 
as aluminum deposited on the thickness of about 1000-5000A, etc. 

[0075] Moreover, the contact hole 38 which leads to the contact hole 37 and the drain field 36 which lead to the source 
field 34 is formed in the insulating layer 42 between the 1st layer, respectively. Electrical installation of the data line 
35 is carried out to the source field 34 through the contact hole 37 to this source field 34. Furthermore, the contact hole 
38 to the drain field 36 is formed in the insulating layer 43 between the 2nd layer. Electrical installation of the pixel 
electrode 1 1 is carried out to the drain field 36 through the contact hole 38 to this drain field 36. The above-mentioned 
pixel electrode 1 1 is formed in the top face of an insulating layer 43 between the 2nd layer constituted in this way. If 
each contact hole is formed by dry etching, such as for example, reactant etching and reactant ion beam etching, 
detailed-ization of opening size of it is attained, and it can realize high numerical aperture-ization of a pixel. 
[0076] In addition, if light carries out incidence of the semi-conductor layer 32 in which a charmel is generally formed, 
a photocurrent will occur according to the photo-electric-conversion effectiveness which p-Si has, the transistor 
characteristics of TFT30 will deteriorate, but with the gestah of this operation, since the light-shielding film 23 is 
formed in the location which counters the opposite substrate 2 at each TFT30, respectively, it is prevented that incident 
Ught carries out incidence to the semi-conductor layer 32. furthermore, this - adding - or - replacing with - a gate 
electrode — the wrap from a top ~ if the data line 35 is formed from opaque metal thin films, such as aluminxun, like — 
a light-shielding film 23 - or the incidence of the incident light (namely, drawing 7 light from a top) to the semi- 
conductor layer 32 can be prevented effectively independently. 

[0077] In drawin g 7 , storage capacitance 70 is formed in the pixel electrode 11, respectively. 1st storage capacitance 
electrode 32' more specifically [ this storage capacitance 70 ] formed of the same process as the semi-conductor layer 
32, dielectric layer 33' formed of the same process as the gate insulating layer 33, and the capacity line 31 formed of 
the same process as the scanning line 31 - ' (the 2nd storage capacitance electrode) - It consists of some of insulating 
layers 42 and 43 and pixel electrodes 1 1 which counter a list at capacity line 31' through the 1st and the insulating 
layers 42 and 43 between the 2nd layer between the 1st and the 2nd layer. Thus, since storage capacitance 70 is 
formed, even if duty ratio is small, a high definition display is enabled. 

[0078] As shown in the sectional view of drawing 8 , a frame 53 is countered and shielding wire 80 passes through an 
msulating-layer 42 top between the 1st layer in the upper location of two or more scanning lines 3 1 . and it consists of 
metal thin films, such as aluminum formed at the process as the data line 35 mentioned above that almost all those 
parts of this shielding wire 80 are the same, ~ low - it is wiring [ **** ]. Thus, in the manufacture process of liquid 
crystal equipment 200, since shielding wire 80 and the data line 35 can be formed collectively, it is advantageous on 
manufacture. 

[0079] Since it is the same fihn formation process and a sampling circuit 301, the data-line drive circuit 101, and the 
circumference circuit of scanning-line drive circuit 104 grade can be formed especially with the gestah of this 
operation at the time of formation of TFT30, it is advantageous on manufacture. For example, these circumference 
circuits are formed in the circumference part on the TFT array substrate 1 from two or more TFT(s) of the 
complementary-type structure which consists of n channel mold poly-Si TFT and p channel mold poly-Si TFT. 
[0080] In addition, although not shown in drawing 7 and drawing 8 , it sets to liquid crystal equipment 200. To the side 
in which the incident light of the side in which the incident light of the opposite substrate 2 carries out incidence, and 
the TFT array substrate 1 carries out outgoing radiation, respectively For example, TN (Twisted Nematic) mode and 
STN (super TN) mode. According to the exception of modes of operation, such as D-STN (double-STN) mode, and the 
no MARI White mode / NOMA reeve rack mode, a polarization fihn, a phase contrast fihn, a polarizing plate, etc. are 
arranged in a predetermined direction. 

[0081] Moreover, since the liquid crystal equipment 200 explained above is applied to an electrochromatic display 
projector, three liquid crystal equipments 200 will be used as a light valve for RGB, respectively, and incidence of the 
hght of each color decomposed through the dichroic mirror for RGB color separation, respectively will be carried out 
to each equipment as incident light, respectively. Therefore, with the gestalt of each operation, the color filter is not 
prepared in the opposite substrate 2. However, the color filter of RGB may be formed in the predetermined field which 
counters the pixel electrode 1 1 with which a light-shielding film 23 is not formed in liquid crystal equipment 200 on 
the opposite substrate 2 with the protective coat. Or a color filter layer may be built in by the color resist of RGB so 
that it m.ay correspond to each pixel on the TFT array substrate 1. If it does in this way, the liquid crystal equipment of 
the gestalt of this operation is applicable to electrochromatic display equipments, such as electrochromatic display 
television of direct viewing types other than a liquid crystal projector, or a reflective mold. Furthermore, a micro lens 
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may be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 2. If it does in this way, bright liquid 
crystal equipment is realizable by improving the condensing effectiveness of incident light. Furthermore, the die clo 
nCKU filter which makes a RGB color using interference of light by depositing the interference layer to which the 
refractive index of many layers is different on the opposite substrate 2 again may be formed. According to this opposite 
substrate with a die clo IKKU filter, brighter electrochromatic display equipment is reaUzable. 
[0082] In order to set to liquid crystal equipment 200 and to control the poor orientation of the Hquid crystal molecule 
by the side of the TFT array substrate 1, the flattening film may be fiirther applied on a spin coat etc. on an insulating 
layer 43 between the 2nd layer, or CMP (Chemical Mechanical Polishing) processing may be performed. Or an 
insulating layer 43 may be formed by the flattening film between the 2nd layer. 

[0083] Although it was explained that the switching element of liquid crystal equipment 200 was the poly-Si TFT of a 
forward stagger mold or a coplanar mold, the gestalt of this operation is effective also to TFT of otiier formats, such as 
TFT of a reverse stagger mold, and an amorphous silicon TFT. 

[0084] In liquid crystal equipment 200, although the liquid crystal layer 50 was constituted from a pneumatic liquid 
crystal as an example, if the polymer dispersed liquid crystal which distributed liquid crystal as a minute grain in the 
macromolecule is used, the above-mentioned polarization fihn, a polarizing plate, etc. will become imnecessary in the 
orientation film 12 and 22 and a list, and the advantage of a raise in the brightness of liquid crystal equipment or low- 
power-izing by efficiency for light utilization increasing will be acquired. Furthermore, when applying liquid crystal 
equipment 200 to high-reflective-liquid-crystal equipment by constituting the pixel electrode 1 1 from a metal 
membrane with high reflection factors, such as aluminum, SH (super HOMEOTORO pick) mold liquid crystal with 
which perpendicular orientation of the liquid crystal molecule was mostly carried out in the state of no electrical- 
potential-difference impressing may be used. Furthermore, although the common electrode 21 is provided in the 
opposite substrate 2 side in liquid crystal equipment 200 again so that perpendicular electric field (vertical electric 
field) may be impressed to the liquid crystal layer 50 What (that is, the electrode for horizontal electric-field generating 
is prepared in the TFT array substrate 1 side, without preparing the electrode for vertical electric-field generating in the 
opposite substrate 2 side) the pixel electrode 1 1 is constituted also for from an electrode for horizontal electric-field 
generating of a pair, respectively so that electric field (horizontal electric field) parallel to the liquid crystal layer 50 
may be impressed is possible. Thus, if horizontal electric field are used, it is advantageous when extending an angle of 
visibility rather than the case where vertical electric field are used. In addition, it is possible to apply the gestalt of this 
operation to various kinds of liquid crystal ingredients (liquid crystal phase), a mode of operation, a liquid crystal 
array, the drive approach, etc. Moreover, with an above-mentioned operation gestalt, although explained using the 
configuration which forms TFT on a substrate, the configuration which forms a switching element is also applicable 
not only to such a configuration but a silicon substrate. Moreover, although explained using liquid crystal as 
electrooptic material, it is applicable not only to liquid crystal but electroluminescence or a plasma display etc. 
[0085] In the gestalt of the operation explained above, well-known circumference circuits, such as a precharge circuit 
and an inspection circuit, may be fiirther established in the periphery of the bottom of a frame 53, or the TFT array 
substrate 1. A precharge circuit is the timing preceded with the data signal supplied from the data-line drive circuit 101 
to the data line 35 for the purpose of reduction of improvement in a contrast ratio, the stability of the potential level of 
the data line 35, and the Rhine unevenness on a display screen etc., and is a circuit which mitigates the load at the time 
of writing a data signal in the data line 35 by supplying a precharge signal. For example, an example of such a 
precharge circuit is indicated by JP,7-295520,A. On the other hand, an inspection circuit is a circuit for inspecting the 
quality of the liquid crystal equipment concerned at the manufacture middle or the time of shipment, a defect, etc. to 
the periphery of the bottom of a frame 53, or a TFT array substrate. 

[0086] Moreover, in the gestalt of the above operation, the protection- from-light layer which consists of a refractory 
metal may be prepared also in the location (namely, under TFT30) which counters on the TFT array substrate 1 at 
TFT30 as indicated by JP,9- 127497, A, JP,3-52611,B, JP,3-125123,A, JP,8-171101,A, etc. Thus, if aprotection-from- 
light layer is prepared also in the TFT30 bottom, it can prevent that the return light from the TFT array substrate 1 side 
etc. carries out incidence to TFT30. Therefore, the liquid crystal equipment 200 concemed can be suitably used as a 
tight valve for projectors. 

[0087] Furthermore, in the gestalt of the above operation, it may replace with TFT30 and a switching element may 
consist of 2 terminal mold nonlinear devices, such as TFD (Thin Film Diode), etc. again. In this case, arrange one line 
to an opposite substrate among the data line and the scanning line, and it is made to fimction as a common electrode, 
and a switching element is arranged, respectively between the line of another side established in the TFT array 
substrate, and a pixel electrode, and a liquid crystal drive is carried out between. Thus, even if constimted, the 
effectiveness of preventing the diving to the picture signal and data signal of a clock noise of high frequency is 
demonstrated by shielding a pixel signal line and the data line from a clock signal line. 
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[0088] (Actuation of liquid crystal equipment) Next, actuation of the liquid crystal equipment 200 constituted as 
mentioned above is explained with reference to drawing 1 . 

[0089] First, the scanning-line drive circuit 104 impresses a scan signal to the scaiming line 31 by line sequential in 
pulse to predetermined timing. 

[0090] If a parallel picture signal is received from six wiring VID1-VID6 in parallel to this, a sampling circuit 301 will 
sample these picture signals. The scanning-line drive circuit 104 supplies a sampling circuit driving signal for every 
data line about six wiring VIDl - VID6 each according to the timing which impresses gate voltage, and the data-line 
drive circuit 101 makes TFT302 of a sampling circuit 301 an ON state. Thereby, sequential impression of the data 
signal sampled by the sampling circuit 301 is carried out to the six adjoining data lines 35. That is, the parallel picture 
signals VID1-VID6 by which serial-parallel conversion was carried out are supplied to six phases inputted from wiring 
VID1-VID6 by the data-line drive circuit 101 and the sampling circuit 301 at the data line 35. 
[0091] Thus, in TFT30 to which both the scan signal (gate voltage) and the data signal (source electrical potential 
difference) were impressed, an electrical potential difference is impressed to the pixel electrode 1 1 through the channel 
and the drain field 36 which were formed in the source field 34 and the semi-conductor layer 32. And as for the 
electrical potential difference of this pixel electrode 11, only time amount also with triple figures longer than the time 
amount to which the source electrical potential difference was impressed is held with storage capacitance (refer to 
drawing 7 ). With shielding wire 80 and 82, since especially the wiring VID1-VID6 is shielded from Wiring CLX and 
CLX', even when the frequency of a clock signal CLX is high, it can reduce the diving of the clock noise of the RF to 
Wiring CLX and the wiring VID1-VID6 from CLX' here. 

[0092] As mentioned above, if an electrical potential difference is impressed to the pixel electrode 1 1, the orientation 
condition of the liquid crystal in the part pinched by this pixel electrode 1 1 and common electrode 21 in the liquid 
crystal layer 50 changes, and if it is in no MARI White mode According to the impressed electrical potential 
difference, passage of this liquid crystal part of incident light is made impossible, if it is in NOMA reeve rack mode, 
according to the impressed electrical potential difference, passage of this liquid crystal part of incident light will be 
enabled, and light with the contrast according to a picture signal will carry out outgoing radiation from liquid crystal 
equipment 200 as a whole. 

[0093] image quality deteriorates according to generating of the clock noise of a RF, using [ the resolution of the image 
which should be displayed is high the above result, and ] the clock signal CLX with a high frequency, and CLX* 
corresponding to this, also when the serial picture signals VID1-VID6 of a RF are inputted ~ most — or it is completely 
lost and high-definition image display is made possible. 

[0094] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the Uquid crystal 
equipment 200 explained to the detail above is explained with reference to drawing 13 from drawing 9 . 
[0095] The outline configuration of the electronic equipment which equipped drawing 9 with liquid crystal equipment 
200 in this way is shown first. 

[0096] In drawing 9 , electronic equipment is constituted in preparation for the source 1000 of a display information 
output, the display information processing circuit 1002, the drive circuit 1004, liquid crystal equipment 200, and clock 
generation circuit 1008 list in the power circuit 1010. The source 1000 of a display information output outputs display 
information, such as a picture signal of a predetermined format, to the display information processing circuit 1002 
based on the clock signal from the clock generation circuit 1008 including the tuning circuit which aligns and outputs 
memory, such as ROM (Read Only Memory), RAM (Random Access Memory), and an optical disk unit, and a TV 
signal. The display information processing circuit 1002 is constituted including various well-known processing 
circuits, such as magnification and a polarity-reversals circuit, a serial-parallel conversion circuit, a rotation circuit, a 
gamma correction circuit, and a clamping circuit, carries out sequential generation of the digital signal from the display 
information inputted based on the clock signal, and outputs it to the drive circuit 1004 with a clock signal CLK. The 
drive circuit 1004 drives Uquid crystal equipment 200. A power circuit 1010 supplies a predetermined power source to 
each above-mentioned circuit. In addition, on the TFT array substrate which constitutes liquid crystal equipment 200, 
the drive circuit 1004 may be carried and, in addition to this, the display information processing circuit 1002 may be 
carried. 

[0097] Next, the example of the electronic equipment constituted in this way from drawing 10 by drawing 13 is shown, 
respectively. 

[0098] In drawing 10 , an example slack liquid crystal projector 1 100 of electronic equipment prepares three Hquid 
crystal modules containing the liquid crystal equipment 200 with which the drive circuit 1004 mentioned above was 
carried on the TFT array substrate, and is constituted as a projector used as light valves 200R, 200G, and 200B for 
RGB, respectively. In a liquid crystal projector 1 100, if incident light is emitted from the lamp unit 1 102 of sources of 
the white light, such as a metal halide lamp, it will be divided into parts for Mitsunari R, G, and B corresponding to the 
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three primary colors of RGB with the mirror 1 106 of three sheets, and the dichroic mirror 1 108 of two sheets, and will 
be led to the light valves 200R, 200G, and 200B corresponding to each color, respectively. Under the present 
circumstances, especially B light is drawn through the relay lens system 1121 wWch consists of the incidence lens 
1 122, a relay lens 1 123, and an outgoing radiation lens 1 124, in order to prevent the optical loss by the long optical 
path. And after a part for Mitsunari corresponding to the three primary colors modulated with light valves 200R, 200G, 
and 200B, respectively is again compounded with a dichroic prism 1 1 12, it is projected on it by the screen 1 120 as a 
color picture through a projector lens 1114. 

[0099] If the protection-from-light layer is especially prepared also in the TFT bottom as mentioned above in the 
gestalt of this operation The reflected light by the incident light study system in the liquid crystal projector based on 
the incident light from the liquid crystal equipment 200 concemed, A part of incident light (a part of R light and G 
light) which runs through a dichroic prism 1112 after carrying out outgoing radiation from the reflected light from the 
front face of the TFT array substrate at the time of incident light passing and other liquid crystal equipments Even if it 
carries out incidence from a TFT array substrate side as a return light, protection from light to the channel of the 
TFT30 grade for pixel switching can fiiUy be performed. In this case, in a configuration, since it becomes unnecessary 
to stick AR (Anti Reflection) film for retum light prevention, or to perform AR coat processing between the TFT array 
substrate of each liquid crystal equipment and prism at a polarizing plate even if it uses the prism suitable for a 
miniaturization for an incident light study system, small and when being simplified, it is very advantageous. 
[0100] In drawing 1 1 , other personal computers 1200 of the laptop type corresponding to example slack multimedia of 
electronic equipment (PC) are equipped with the body 1204 with which the keyboard 1202 was incorporated while it 
has liquid crystal equipment 200 mentioned above in the top covering case and they hold CPU, memory, a modem, etc. 
fiirther. 

[0101] In drawing 12 , the drive circuit 1004 of the above-mentioned [ other example slack pagers 1300 of electronic 
equipment ] in the metal frame 1302 is held in the light guide [ in which the liquid crystal equipment 200 which is 
carried at a TFT array substrate top and forms a liquid crystal module contains back light 1306a ] 1306, circuit board 
1308, 1st, and 2nd shielding plates 1310 and 1312 or 2 elastic conductors 1314 and 1316, and a Hst with the tape 
carrier package tape 1318. In the case of this example, the above-mentioned display information processing circuit 
1002 (refer to drawing 9 ) may be carried in the circuit board 1308, and may be carried on the TFT array substrate of 
liquid crystal equipment 200. Furthermore, it is also possible to carry the above-mentioned drive circuit 1004 on the 
circuit board 1308. 

[0102] In addition, since the example shovm in drav^ng 12 is a pager, the circuit board 1308 grade is prepared. 
However, it is also possible to carry out production, sale, use, etc. as back light-type liquid crystal equipment which 
incorporated [ in the case of the drive circuit 1004 or the liquid crystal equipment 200 which carries the display 
information processing circuit 1002 fiirther, and forms a liquid crystal module ] the light guide 1306 by using as liquid 
crystal equipment what fixed liquid crystal equipment 200 in the metal frame 1302 in addition to this. 
[0103] moreover, as shown in drawing 13 , in the case of the liquid crystal equipment 200 which carries neither the 
drive circuit 1004 nor the display information processing circuit 1002 To TCP (Tape Carrier Package) 1320 mounted 
on the polyimide tape 1322, IC1324 including the drive circuit 1004 or the display information processing circuit 1002 
It is also possible to connect physically and electrically through the anisotropy electric conduction film prepared in the 
periphery of the TFT array substrate 1, and to carry out production, sale, use, etc. as liquid crystal equipment. 
[0104] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or a monitor 
direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the word processor, the 
engineering workstation (EWS), the cellular phone, the TV phone, POS terminal, and touch panel other than electronic 
equipment which were explained with reference to drawing 13 from drawing 10 above etc. is mentioned as an example 
of the electronic equipment shown in drawing 9 . 

[0105] As explained above, according to the gestalt of this operation, generating of the clock noise of a RF is reduced 
and various kinds of electronic equipment equipped with the liquid crystal equipment 200 in which high-definition 
image display is possible can be realized. 
[0106] 

[Effect of the Invention] According to the electro-optic device according to claim 1, by the electric conduction line of 
the constant potential wired by the 1st substrate, since the picture signal line is shielded from the clock signal line, 
high-definition image display can be performed according to the picture signal of the high frequency for being able to 
reduce the diving of the clock noise of the RF from a clock signal line to a picture signal line, therefore displaying the 
image of liigh resolution. 

[0107] Since simplification and space-saving-izing of a configuration can be attained by sharing the wiring itself and 
the external input terminal of an electric conduction line and a constant potential line according to the electro-optic 
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device according to claim 2, the electro-optic device which can perform high-definition image display by the 
comparatively simple configuration is realizable. 

[0108] the configuration which shields a picture signal line from a clock signal line to a duplex according to the 
electro-optic device according to claim 3 - generating of the clock noise of the RF in a picture signal or a data signal ~ 
more — powerful ~ and dependability - it can decrease highly. 

[0109] Since the diving of the clock noise of the RF to a picture signal line can be further reduced by taking about a 
picture signal line and a clock signal line to the opposite sense to a data-hne drive circuit according to the electro-optic 
device according to claim 4, the device on an easy configuration can raise the effectiveness of shielding efficiently. 
[0110] Since the diving of the clock noise of the RF to a picture signal line can be reduced by separating predetermined 
spacing mutually and arranging the 1st and 2nd external input terminal mutually through the 3rd external input 
terminal in between according to the electro-optic device according to claim 5, the device on an easy configuration can 
raise the effectiveness of shielding efficiently. 

[0111] According to the electro-optic device according to claim 6, since an image display field and two or more data 
lines can be shielded from a clock signal line, generating of the clock noise of a RF in the data signal on the data line 
etc. can be reduced, and more nearly high-definition image display becomes possible. 

[0112] According to the electro-optic device according to claim 7, since the electric conduction line is formed in the 
bottom of the frame of a substrate, a deployment of the tooth space on a substrate can be aimed at. 
[01 13] According to the electro-optic device given in claims 8 and 9, by the comparatively simple production process, 
the high electric conduction line of a shielding effect can be formed, and the electro-optic device in which image 
display high-definition by low cost is possible can be realized. 

[01 14] Since the constant potential line and external input terminal for making a capacity line into constant potential 
can be made to serve a double purpose with other wiring or a terminal according to the electro-optic device according 
to claim 10, preventing the bad influence to the switching element and pixel electrode by potential fluctuation of a 
capacity line, high-definition image display becomes possible by the comparatively simple configuration. 
[0115] According to electronic equipment according to claim 1 1, the clock noise of high frequency is reduced and it 
becomes realizable about various electronic equipment, such as the liquid crystal projector and personal computer in 
which high-definition image display is possible, and a pager. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electro-optic device characterized by providing the following. Two or more scanning lines [ top / 
substrate ] Two or more data lines which intersect said two or more scanning lines Two or more switching elements 
connected to two or more of said scanning lines and data lines Two or more pixel electrodes connected to said two or 
more switching elements, and a data signal supply means to supply the data signal corresponding to a pictxu-e signal to 
said two or more data lines based on a clock signal. The picture signal line which supplies said picture signal inputted 
from the 1st external input terminal to said data signal supply means, The clock signal line which supplies said clock 
signal inputted from the 2nd extemal input terminal to said data signal supply means, and the electric conduction line 
of the constant potential which shields said picture signal line electrically from said clock signal line 
[Claim 2] Said electric conduction line is an electro-optic device according to claim 1 characterized by including the 
part which consisted of constant potential lines which supply the power source of constant potential to said data signal 
supply means. 

[Claim 3] said law - a potential line - difference ~ the 1st and 2nd laws which supply the power source of constant 
potential to said data signal supply means - from a potential line - becoming - this - the amount of [ which consisted 
of potential lines the 1st law ] said electric conduction line part It is the electro-optic device according to claim 2 
characterized by surrounding said picture signal line on said substrate, and the amount of [ said / which consisted of 
potential Unes the 2nd law ] said electric conduction line part surrounding said clock signal line on said substrate. 
[Claim 4] Said data signal supply means is an electro-optic device according to claim 2 or 3 which is equipped with the 
sampling circuit which samples said picture signal, and the data-line drive circuit which drives this sampling circuit 
based on said clock signal in response to the current supply from said constant potential line, and is characterized by 
taking about said picture signal line and said clock signal line from an opposite direction to said data-line drive circuit 
on said substrate. 

[Claim 5] said 1st and 2nd extemal input terminal separates and arranges predetermined spacing mutually in the 
periphery of said substrate - having ~ **** - between said 1st and 2nd extemal input terminals - said law - the 
power source of potential ~ said law an electro-optic device given in any 1 term of claims 2-4 characterized by 
arranging the 3rd extemal input terminal for inputting into a potential line. 

[Claim 6] Said electric conduction line is an electro-optic device given in any 1 term of claims 1-5 by which it is 
installing [ so that the image display field and said two or more data lines which are specified with said two or more 
pixel electrodes might be surrounded on said 1st substrate ] characterized. 

[Claim 7] It is the electro-optic device according to claim 6 which said substrate was countered, and the opposite 
substrate was formed, is fiirther equipped with the frame of the protection-from-light nature formed at least in one side 
among said substrate and said opposite substrate along with the profile of said image display field, and is characterized 
by said electric conduction line containing the part prepared in said substrate along with said frame in the location 
which counters said frame. 

[Claim 8] Said electric conduction line and said data line are an electro-optic device given in any 1 term of claims 1-7 
characterized by being formed from the same low resistance metallic material. 

[Claim 9] It is an electro-optic device given in any 1 term of claims 1-8 characterized by consisting of same low 
resistance metal layers formed by said electric conduction line part part hst which intervenes between said picture 
signal line and a clock signal line on the same flat surface where said picture signal line and a clock signal line are 
parallel to said substrate. 

[Claim 10] An electro-optic device given in any 1 term of claims 1-9 characterized by equipping said pixel electrode 
with the capacity line wliich gives the capacity of the specified quantity fiuther, and connecting this capacity line to 
said electric conduction line. 
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[Claim 1 1] The frame of the protection-from-hght nature which said substrate was countered, and the opposite 
substrate was formed and was formed at least in one side among said substrate and said opposite substrate along with 
the profile of said image display field, It is an electro-optic device given in any 1 term of claims 1-6 which equip said 
pixel electrode with the capacity line which gives capacity further, and are characterized by connecting said capacity 
line to said electric conduction line in said location which counters while said electric conduction line is installed in the 
location which counters said frame. 

[Claim 12] Electronic equipment characterized by equipping claims 1-11 with the electro-optic device of a publication. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are outline top views formed on the TFT array substrate in the gestalt of operation of liquid crystal 
equipment, such as various wiring and a circumference circuit. 

[Drawing 2] It is the outline top view showing the two-dimensional layout of drawing 1 in a detail more. 

[Drawing 3] It is the sectional view which met the A- A' line on the TFT array substrate of drawing 1 . 

[Drawing 4] It is an expansion top view in image display field edges, such as a pixel electrode formed on the TFT array 

substrate of drawing 1 , the scanning line, and data. 

[Drawing 5] It is the top view showing the whole liquid crystal equipment configuration of drawing 1 . 
[Drawing 6] It is the sectional view showing the whole liquid crystal equipment configuration of drawing 1 . 
[Drawing 7] It is the sectional view of TFT for pixel switching established in the image display field of the liquid 
crystal equipment of drawing 1 . 

[Drawing 8] It is a sectional view in the shielding-wire part prepared in the frame field of the hquid crystal equipment 
of drawing 1 . 

[Drawin g_9] It is the block diagram showing the outline configuration of the gestalt of operation of the electronic 

equipment by this invention. 

[Drawin g 10] It is the sectional view showing the liquid crystal projector as an example of electronic equipment. 
[Drawing 11] It is the front view showing the personal computer as other examples of electronic equipment. 
[Drawing 12] It is the decomposition perspective view showing the pager as an example of electronic equipment. 
[Drawing 13] It is the perspective view showing the liquid crystal equipment using TCP as an example of electronic 
equipment. 

[Description of Notations] 

1 ~ TFT array substrate 

2 — Opposite substrate 

1 1 — Pixel electrode 

12 ~ Orientation film 

21 - Common electrode 

22 - Orientation film 

23 ~ Light-shielding film 

30 - TFT 

3 1 - Scanning line (gate electrode) 

32 ~ Semi-conductor layer 

33 - Gate insulating layer 

34 ~ Source field 

35 - Data line 

36 — Drain field 

37 38 - Contact hole 

42 - Insulating layer between the 1st layer 

43 -- Insulating layer between the 2nd layer 
50 - Liquid crystal layer 

52 ~ Sealant 

53 - Frame 

70 - Storage capacitance 

80 82 - Shielding wire (constant potential line) 
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101 ~ Data-line drive circuit 

102 — External input terminal 
104 ~ Scanning-line drive circuit 
200 — Liquid crystal equipment 

301 — Sampling circuit 

302 - TFT 
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ft-^il&^<OgeillSr^-i-E2<OA-A' »f®ia-C*) ►) . 0 

4«, HI 1 (OjiimgP5J-(Dfe:*:5FEia-CS> 9 . igstt. T 

F T T U-f S«?r^<7)_h{CffM ^ tlfc^ltj^feg* t *(C 
30 *f(fi]S«cOffii|^»e.^fc¥3D0T-S><9. I2I6J4, n^w&. 
Sr-g-*!)T;^-ria5<^>H-H' SffBE-efc^o 
[0 0 3 6] IlIUCtJV^T, jKS$ie2 0 0li. 

K;^f7>^^/5^b'i5TFTr 

#1/5**^3 1 =g-7'-^M3 5 hmmmmx i 
^(cic:;c-r*>!rsij^-r'5>^-r 5'^v^/*^^co-0i)t lt 

COS^WTFTS Oi:;4SffM$tlTV^-5o ^fcTFTT 

(D^Mx^^mmMz 1' (^a^ftsffi) jjs. 

[0 0 3 7] TFTTU"rS45l±iCJ4MI-. 7^— ^ft 

xj^T'-'^mmmmn i o 1 ^^mmmmn i o 4 1 



(I 
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•J. m^^T^w^nrnm^it. TFTTU'i's«it*r 

[0 0 3 8] M^mmm^^ i o 4 :5i-a5sij{a[piss75^ 

0 2M?J^i-ia^|VS S Y^O^VDDY 

lasSfflco^^- hffl^DYcDA;'5l-J; 'JF^Mv'^ h u-i^^ 
2 3femcgBi»CLYStJfCLY' Sr^ LrW*&^tL5. 

*ii3 1 {z^^m^-^y<^i'^micm.m»:xma-r^. 
[003 91 f—fmmmm^ i o i^^mnm^ 

1 0 2^wcm^-mmv s s XRXfv 

m.VSSXRaiE9MVT}DXi:mMt\^Xm\'''X. X 

tli^^l 0 2^mc&mChXRXf^CLX' Sr^LTflt 

SO^^roStei'Ds/iJ'ft^CLX' 
KlHlSgl 0 4/j5^Sft-§-5rM-r'5^-(' 5 Vi/lc-g-tJlJ: 
T, :51'ISCA;/3iffi^- 1 0 2Rrjmmv I D 1 ~V I D 6 ^ 
:fi-i.xm^^tii>m^lt6mzi^V T/i^y<9 WW^Sl 
$ttfc®^ft^V I D 1~V I D6^*(o:oV>T, X — 

[0 0 4 0 J -t^V7°y >Vm^3 Olll, TFT302 
— 3 5 fe(C(i;iTio •? . lE^V I D 1 ~V I 
D6i!)STFT3 O 2cDy— ^miSlC^i^^tl.T*5>9. 1^ 

v-t/y >ifm^mWi^^f^3 ogi^tftz o 2wy— 

V I D 6/!iSA.:'7$ix-5>.. :iti-?>(Oii!#_ft^*:*V7'iJ 

^'^l-s, ■y-^'T'y i^i/ipiss^i(){t^«g3 0 6 5: 

^il!)ft^A>A:^$ttSi:, Steft^V I D 1 ~V I D 6 



So tJl±wJ; x-iJ'^^ililHisgi 0 1 ti^:/7°y 
v^^[5]S§3 0 1 1(4, efflicv-y r/w-/^7 wi'^^^ 

tvfciii^ff -^V I D 1~V I D 6^x-^^3 5(Cx- 

ff^ffiT-{i;^^-r5 6o<Ox-^^3 5(C^i^$tv5)-y-V 
yy V</|elSS3 0 1 ^(slB^diltRL. BoWr'-^^S 

ip. 7^-9^3 5i:i^mcm^\.xiiii\<^\.. mm-t 

IHI8S 3 0 1 Sr^fiKi-S T F T 3 0 2 (Om^Th^W^t^ni 

(ot'V^x:hm^ 1 0 2Si;5®^ft-§-i»;6Sie:^s>fer t tts 

[ 0 0 4 1 J EI 2 (c^-r J: 5 T^— ^a^t!)®^ 1 0 
11*. :^9—hm^l)Xti^Kf]^f\,^b. mm^^y^ 

lair, v-^ h U-i^X^lHlSS 1 0 1 a /!)'^«7)(5i*{t-^% 

■()(S^i^3 0 6Sr:frLT1^>'ry >- ^111^3 0 1 tctt*& 

-f-Siffiff^SiJiaiHlSSi 0 1 hRXI-^^yyrM^l Diet 

^iixTv>So -y-vT'y i^^iHigss 0 i«. ets 
(ci^y r/i — wu^tfe$tLfc®^(t*v I D 1 ~v 

I D 6 L,TTFT302*S6 ®-f 0x^7 WHC# 

30 Ept,, TFT 3 0 275^5>«^$ixS^'1' -;/^S 1~S 6 

i*a<oi^>'7'y ^^mnmwi^^m^ o etc 

^i^$ixT*5D, -y^S 7~S 1 2/!)S;fe;5>C>2*i 

>;-<' 3'^Sn-5~Snii)5;&JS»-y-:^:7"y :^^^[5iss 
^i)j(t#«l3 0 6{C«igg^ixTV^S, 

[0 04 21 *|llfe<^ff^fiiT-«#»C. H 1 2 (C^ 

i-J:9»C. TFTTU"<*«1 A«j!ivssxffl 
coia^VSSX«r*iafc^mfi[K)*m^ (JiiiT. v—zw 
K^ir«:-r) 8 0S.OfjE«MVDDXffl<^)iei^VDDX 

tv6.(7?v'-/UK^8 0S.t/8 2lcj;»7. E^VID1~ 
VXD 6 14. ffii^CLXROtCLX' ;!)^?>«^6<J(c: >— 
/V'K^?jxTt''5, t^oT. ^'0 5':J'fs#CLX<©Jlj^|gc 
/45i$V^»-g-T?t). iE^CLXS-U^CLX' ;O^P>E^VI 

D 1 ~viD e^om-MI&'O^ o -y^ y ^ :^(oMXT\h^ 

^^mx'^i>o 

(0 0 4 31 iSi. *ffiSKi(lfflK>^ns/^(t#CLY 

(suf^ws^iJ'o y^m^cLY' ) <Dmmm±. x 

— ^5'i»^»lffl<0-h3^«)^D.;/^(t^CLX (SO^^COS: 
so g^oyi^m^C'LX' ) «)^«i&JCtt:'<Tii*^(Cl& 
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V\ t^oT, a 5/<?{t^C L YS.tJ«C L Y' Icol/^T 
Fiiil^W ^ D ^ / X;45P„^M t S C i: 

m 2 JC:^ Lfci •J fC. Kill 8 0 St/ 8 2 »C J; t) . 

ie^CLYJit^CLY' A^Pj<b, le^VIDl—VID 
6(4. v'-zl-K^nSipl-ia^^nTV^-So -r''<c*:> 

t,, ^i-SBA;^^^-! 0 2A^bjs^^ix, f-^mwmm 

K 1 0 1 (Dftmag V S S X Sr^tafc Ki^ 8 0 tt, 

-^-fflCOifi^V I D 1~V I D6tf*^^JT-«^.C<. 

y VtJ^HIJSa 0 1 (©TFT 3 0 2Sr:frLTx— iJ'fS^^SS 

[0 044] mz-^Mm(r>mmrQ\±^ ga^v s s xstj« 

ttJJfe-So *7t. v— /U K^l 8 0 S.tJ« 8 2 CDfl:{4{4. 
So mu. SagfflroffilSirv'— /wKilSSrSiJiBlciaiteLT 
[00 4 51 x-^^^tftlHlSg 1 0 1 RXJM^m 

mmm^ i o 4 ^^^t!i-rsfc«)(z>«jig«m-4S2v^(ci^ c 

-Cfcttfi. iEWMOflife (iE«{i) -C-fc-SVDDXSO^ 
VDDY. -^mMnrnML {.-^mML) T-$>5VSSXS^05 

vsSYH:^^^^i^*ffl^■e:T'b<tv^ rwi^'tWfiK 
BiJMT' t S (D T-*#iJ T 5 „ 

[0 0 4 6] ^mmmmx'\-x. m 2 i^^-r j; p t-. « 

«i!iv s s xt^X:h^i^^t^UKt^^^ 1 0 2 *s 2 

lte>tT.T*3«J. E^VSSXt>mi-^ttJtL.T2*^lt 

6.ixTu>-5o -^tlt. sa^v I D 1 ~V I D Afl: 

M V S S X (DWSL t ^ tbfc V— 8 0 

J;f}, TFTT WSSl±-eH*ixTV^^., #»c. 
7 h u-v'^^Eigl Ola Kfl^ffl^lHlK 1 0 1 b 
PsHc-b. x-<5'll3 5 tl^CA 1 ^cO^SS;6-f>ffM$ 

titzi^-/i' h-m 8 0 (Z)5teSggi5ll. ^^ro J; 5 f-^ 1 SPbI 

fciy-/u h-mmmua i^^i^x. mmm^^ loi 
ms oizmm^rtxi^^. 

[0 0 4 7] ft!i:fy, !«! 2 (ctf-^J: 9 ic. gPSc L XS.L'^ 
CLX' {1. T'-iS'^lSOK 1 O IfC^^-rSSP^^JC 
*JV^Tia. jE«jgVDDX<^«fit ilEmm t^tltz> 
-/W 2J:iJ; t), TFTTW S«l±r-H^ixT 
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fflllHlSSl 0 1 bS.t;5v^7 h Uv';^^'|Hli^l Ola <Sriatf 

[0 0 4 8] tJ^oT, la^V I D 1~V I D6{±, TF 
TTU'l'S«l±T'ie^CLXS.0CLX' d^e>2StC 

ss 1 0 1 a ^mzmwmm^^ 1 0 1 b ^ 7 r m 
Tv^So lau. z(DXo\zmtimm.'S:Wihf£<xh. e 

^CLX^it/CLX* irBB^V I D 1~V I D6 i:(OPBl 
y—zu KH 8 0 Xfi 8 2 ;6S'>/<C < t i 

[004 91 ^Higi^Ji^ffiT-tt. HI 1 RXfm 2 Lfc 

J;5{-> ie^v I D 1~V I D6 i:ia^CLXS.O^CL 
X' tli. TFTTW--<S«l±T'X:&Ifi]{C?&oTS>F|- 

^s^flct L,TA#< ^iSfc*. fi.ortT.«b(Oga^PBllc*> 

sx-^^igiijiHisg 1 0 1 cDi^mc!t^zx :inh(Dmm 
m^&m-ri>mmmtmo^-r^(ox\ ^ a -y^m^-c l 

XRtfCLX' W«S[^Ji>i«V^»-^T-fc. ia^CLXS. 
tJ^CLX' A^h. la^V I D 1 ~V I D 6---K);«Jl&C0 

^CLXS.O^CLX' iriaiSV I D 1~V I D6<D?lt 

30 — /UKL. BS^V I D 1~V I D6SriEfl;j!^VDDX-r? 

|Eli-fl|fig?rSf>/i<Tfc. SaiftCLXSUfCLX' i:ga 
I D 1 ~V I D 6 t C0Fb11C->— /U h'B8 0X(±8 2 

[00501 5|s:|IJg<^ff^ffiT-tt. n y^m^C L XS. 
O^C L X ' fflco^SPA;'?!^^ 1 0 2 , iS^ft-i- V I D 

i~v 1 D 6 m<r>f^^Atii^'f- 1 0 2t^■i. -kmuvs 

SXm. IE«i!gVDDXfflS.Of^^5'— hft^DXfflcr)3 

4o ow^lg^5A;'3ffi^^ 10 2 Srratc:fri:T. tt^fcgf^FflPS 

^UTTiaB^^XTV^-So ^:L,T^J*L<{4. TFTT 

i^-fss 1 <oiijag5ic*ji,^T^gj5A;'34g^^ 10 2 ^mm 
WHg?i^mja«-*5u>T, ^te/iKij^Ds/^ft-^-cLxs 
L X ' m(Dil^■uAt)^l- io2t. mmm^-v i d 

1 ~V I D 6 ^.<Di^MAt}i^^ 1 0 2 >{4, *SKizML- 
TSaB^ix. '>^J:< t ii-m&.±<Dii.^Atli^^ 10 2 

5o jaS^tD^ns^^^y^XroSSr/ii^SriaST-t^, 
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[0 0 5 1] *:mg<DJF^ffiT'(4[2jlS.t/lll2(C*UfcJ; 
pic. iX-/i-K^8 0lcJ;t9. iii^^^i^^«5.tJ«^S^<^ 
x-^'^asti. TFTTU-YS«l±T-|fflitLTV^ 

la^CLXXO'CLX' ?5^lbv'-/^K$^^T^^ 
So i^oT, x-;?^IE»)[E]Sgl 0 l;l-e.tB;^3$^^/^■^^ 

v-T" y '^^'mmm.mt^. t f t 3 o i uc 

1 icMSiT'fOge^V I D 1 ~V I D 6 Sr->— /u- K^8 
0 Xtt 8 2 (C J; 19 v'-zu K-r 5 i 5 »c«fi£i-ttff , v— 

[0 0 5 2] 03 {c^ffi[2lT-^-r J; b ic. iy— 8 
0St58 2 Sr^tf^g|5A;^i4S^^ 102 (c^i^$i^fc#a 
ieiUlDY. VSSY. VDDXI4. Al 

(T/U'^-'^A) ^(7), 7^-^^3 5 i:l^-(7){£SfeT:^ 

8 OSO^S 2<Ojgfetf4^ffl±+^i-tCffi<«Ix.?>ix5„ fin 

(ll2(c*LfcJ;5)|c, ^(D^m^B^'y-^ 

^m^ioi &mwzm^mmm^i o i h^x^^^yy 
riEissi o 1 c(D'mfii^m-^xi^{^^if\z>'—/i^v'ms 

ffi^lcix-zuK^S O^S<gB^T*#S„ rt7)J;9lcH: 

Kill8 0X05 8 2 Sr-^tr^g6A;'3«^- 10 2 {Cg^j^^ix 
fc=S-@Sa^DY. VSSY, VDDXI4. TFTT 

^B^SIM2 0 0C»Kii7'n-ir;^(ct3VNT. #812^ 
DY, VSSY, VDDX^. C^JX-tf. A 1 g^CD 

[0 0 5 3] m\i3->hm3\Zm\.tii^UKt)m'f-l 
0 2/(l>P>A;^$ix5{t-§-LCCOMI4. *ii«1gcofl;)!g 
ft-^T'fcD, iBiSlLCC0MRl/mfx&(0±T^aS8^l 

[0 0 5 4] ^:LX'mA(ow-mm\z7ri-tii')ic^ ^wm 

3 1' 14. TFTTU'TSSliJCiiV^T^ati^S 1 i: 
€»ix.l4*S^ 3 1 i: m i: < #«tt<o y y 3 
i^,^^ Pj w^)* i fi.x i= •? . 8 0 i 1 =1 v 

h/J^-/W8 0 a ^:ft-LTg^i^$jx-CV^5„ roj;9lC<f 
^i-ix«, ^*t63 1' Sr:g«fiii:-t-5fc*oiEj||Srv' 

-/I' K^8 0T-^fflT-#. $»i^3 1 • s-^mfeic-r-s 
xti^^ 10 2 r-^ffl-c-^ So 



(8) 

[0 0 5 5] :i?:mm(Dmmxti.mz^ -^i^zf^ji^^^f^^ 

3 0 1 (4. Hi 4'#4^ffii^T'^1-<t 0 tc J.0III 5 

5 3 {C*Min-r SfiCgt-iSI/ T F T r U'f S« 1 ±JCS 

(tp>ttT4o'). f-^mmm^^i o i sij^^s^igii 

[hISS10 4»4. ffiaa^S OlcBL^iV^TFTTl^-fStS 
10*<Jfflftl/^J^i22gP^±(C^tt^tLTV^5, TFTT 

«^B£ "9 ^i5-ti:T?^a^B» 5 0 ^r^ffl-T 5 -^-/uSPWw- 

±{c*5lt5iii^«^«*Si:v'-/i'*t5 2 i:C0W»c(4. ii 
?fett<^)?i^5 3;45K{tbtvTI/^So 
[0 0 5 6] mm. 5 3 »4. mi-®te**ffl^(-*fJS LT 

Fjap/45gB(t tti-;rcig7ttt»'>— ;=^<cT FTT u-rsts 1 

fil]*>. 0iJx.»4TFTTU'-rS«lO'5r-^(C:*|-rS^S" 

^fl^/^^ttfctcOT-foSo rcoj; 5^iig*t±<^SI^5 3 
»4. 0iJx«. Cr (i?ciA) . Ni (^-y^/U) . Al 

2t;iffM$ti.So ^VM4. :^-jJ?>'^T i (^^J'i/) $r 

Jl^fife^ixSo 
[0 0 5 7] /Utt5 2(0^fflil<0®«{C»4. 

^^(DTaicftoTx-^^iEiddlSS 1 0 1 RXf^^A 
30 10 2 />mii- SbixXid <0 . ®^«*^«<D;fe*(0 

2mictQ^xM^^mmm^ i o 4 ^s®««^«*^oia5 

®*|5Sr}*o*)-lS)S«2;«5 3ISi/-/W«-5 2 {wit) TFT 
T u-r as 1 tc H* ^ ixTl/ S o 
[0 0 5 8] iJ;l±roipfC>-/UKiift8 OSO^IJ-V^!; 
V^IiIK3 0H4. TFTTU'fStel Ji(D«^5 ad 

tmhi^i. mx.\i. ik^mmwmf&ioA^j'-^mm 

40 ifclilJSi 0 1 ?rTFTru"r*«ElK>Jlja|[55>t;i3fe«Sr 
1^ o xmfSL-r -5 r T- # . -^-/U 8 0 coffM {c i 
9 jK^i^B 2 0 0 lc*5f:^S*-55!j^*ffi«*s«'>-r-5 r i: 
t56ifX»4^< ''iV^ Sfev—zP K;^8 0I4S»5 3 |C 

I' ^X -V— .'U K#. 8 0 > 3 1 ' > ^rS^"*"^ J: 5 !C 

-Tixtf. TFTSS±K)*5a^^T^S«€ri^^J^^-ti:-5:ii: 

[00 5 9] m^mm±{/^<nmm m^B^m. 2 
0 o(D^wtfiimmz^^^xmT&.x^ms ^m^m.\^xmf^ 

so -rs. g|7«4jKS$IS(DTFT 3 OgP:5>S:*b 
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HI 8 «^&(7)T{Ct3(t SfSa^Bi^a*^ v'-zl' m 8 0 (eft 
ofc8ffS(llT'fo.5„ i^. lll7^tl>*I18lCiol,^-C(4. 

[0 0 6 0] |2I7 08(rffiiat-*JV^T. ?^b'"b4^K2 0 0 
14. ^jli*{c:^lt55tb5TFt3 0|fP5>{i*5V^T. TF 
T T U-'T K« 1 afeO!JC^<^ JiJcaS ^ixfc i|^^^ft:S 3 

m.mc^<D±{cmm^ntimmMU2 1. ia[P]ii2 2 s 

o:ig7tfl*2 3$r{ix.TV^6„ fRa^aa^S 2 0 0 {4Mlc. :i 
5 0Sr{i;tTV^5„ 

[0 0 6 1] rrT'(45fe-r. rix^(r)Ji(05*>. TFT 

[0 0 6 2] miRnm2mm^mm4 2&rj4 3 (±51^ 

>«r, 5 0 0 0~1 5 0 0 0:^>:J^;^ hD— ASacOS^ 
^i^oNSG (y >-'y*J ^—h:^^:^) . PSG (yv 
-yV ^—h:tfy:^) . BSG (#'n -5^— h;^f7 
. BPSG (/Knvy /£t'<^ 

m^^hfj:?). TFTTl^-rS^lilC, TFT3 0 
[0 0 6 3] Wigtt® 1 1 tt^Jx.«, I TO (-r Vv?"? 
I TOIK#?Sr**)5 0 0~2 0 0 0:^>'^^^ 
fRS^B2 0 0^SI^M©^gBl^S^-ffl^^•5«^^c»4. 

A 1 ^(DKktm^m^^Tmm^mm^hmmmm 1 1 sr 

[0 0 6 4] iSrS])^ 1 2 (4^J;t«. y 5 mm^J: if 

[0 0 6 5] *ii«112 U±. ^|6]S«2©±ffi(cjgo 
TJ^^^n-CV^S, r(Oj;5'i*ii«^2 114. m^t£ 
yf-y^yf V >'^f&M^izX'0 ITOK^^^5 0 0~2 

[0 0 6 6] iBfS]^2 2(4. C»J^l4. y 5 KSIM/j: 
if<0*M»mA^b/i.5o rO<t 9':ci2l6]lS2 2f4. gilx. 



[0 0 6 7] ig3tli2 3J4. T F T 3 0 IC*tl^-r SMS 
®J®tc^tt?5tb-Cv^s„ r(^J;9''j:ii*l^2 3J4. fltfj^ 
ro^^5 si^^jc. c r^N i /^ifo^JR^^^|s^^ffl^^yb 

IK 2 3(4. TFT 3 0cOifjSft:g3 2«C>fj-r-53i3t»ffi 

[0 0 6 8] jS^gS 0(4. iii^l;111 l i:*iiS^12 

1 t/i^jfi-si-^ipiciaa^ttfcTFTTl/'I'X^l t 
n^W^2h<nfi[\z.i6\j^X. i/-/i^W5 2 (USS.tJ'lll 
6 #Ha,) (cj; ia*nfc^ffi(CfKB^B!is*^Pii?l^(c <£ 9 
^tA^^^Sr i(cJ;»)?i^^S^tb'5„ ^^^5 0(4. W* 

mm 1 ;i^<bc7)m#^^PnJP^*i'Tv^i^ev>^^i^T'iaiS]Mi 

2^iO«2 2(Cj;'9MS<Oiar^:bcffi^SI5o ?SirB»5 0 
(4. 0lJx.(4-aX(4m««<O^.^7^ ^ S^B^B^iS-^ U 
20 tM^t^hfa^,. i^— 5 2 (4. ~oro*« 1^052 

[0 0 6 9]2fe(c:. TFT 3 0(C^6^^ro^fiK(-oV> 

Tlii(cijiB^-t-5o 

[0070] TFT30(4. ^it^ 3 1 . 3 1/5^ 

e><7)«#(CJ;>?^-\':^/Ui6SfM^ix-5it^^(*:g3 2. ^ 

w^zxh msi-^m 32 1 irnm-r^ f- vmmm 3 

3. ii^^«s:g3 2(^ffM^tl-fcy-^^J^3 4. T^-iJ' 
30 3 5 . 3 2 (CffM $ nfc K l^^ i^ffi*^ 3 

6«r{i;tTV^S. Kw-T vffi^S 6 tc:(4. 
ffi 1 lo 5 *><om-rs — 3/S5Si^$ttTV^S„ y-:^ 
^1^3 4Rt5KU"l'^^«S«3 6(4mj*(Oj; 5(c. ^^^f*: 
g3 2(C>(tL. nM3l(4pM<?3^-y^/l^?r?^^!!t-r2>*^(C 
]C£:CTM^ga<Z)nSfflX(4pSfflro K-z^V hS: K- 

T(4. l)){^3i^/!i53iv^i:V^9fiJ-^.755fc'9. •;/ 
^^'i/^^T-foST F T 3 0 LTfflV^PjixS r <!; 7J5# 

40 [0 0 7 1] TFT3 0$:1t^^aif5-^f*:83 2(4. 0>J 
X.(4. TFTTU"1'a:Kl±(Ca-S i (T^/U7r;^ 

~2 0 0 0;*->'^^;^ hci-Aroff$(c@ffi^*$-e-Sw 
i:(cj; tJffM-t--5<, rro^. n ^-X-^-^/l-Sc^T F T 3 0 
(riS-g-ir!4^ Sb (TV5^^:^) . As (St^) . P 
(y>) /it'<OVS67£^<D K-zO h<^ffll/^/Sn'::l->'a 

F T 3 0 0:^-&(c:(4. B (*'n:^) , Ga y 'J' 
A) . I n (-rVv^-^A) /it'coiIIgeTC^O K— zO 
so hS:fflv^fc-r>i->ttA^(^J; ►) K— ^-TS, #l;iTFT 
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SO^LDD (Lightly DopedDrai 
n) Itit^ri^on^-Y-^vuSroTFTiri-sm-g-. pM 

6 rc> 9 *>^^^>'HRil{c^>*r ^SE-r p if (D VSI 

mi^SrffM-r^o *fc. p^^^^/wMwTFT 3 0 tf 
K-^^V h^fflV^Ty-;^?i«3 4S.O:Kl/'f i^®^3 

FT 3 LDDflfjgfCtJJtSffiffiS K-7'fB*SlC^ 

:^«B«Sr?^fiK-t-5-fe:/i'7T7-l' i'MtOT F T i: LTt 
iv^ */c. ^- h«11^2^@li:?|j(;:^^tT^■^T/^^- 
[0 0 7 21 3 3 Ji. ^l^^^S 3 2 9 
0 0~1 3 0 0'K:<DmMicJ::r)mkit-ti>ZtKi:*)^ 
3 0 0~ 1 5 0 Oyi-^'V:^ h n— 

^t^^f^s 3 2 1 y- histmm 3 3 

[0 0 7 3] ^^ms in, i^jECVDffi#(c:J;'3#y 

m-e-. *S^3 1 iSjtlK2 3;4Sa9Si«E«-aiXtt 

r6]S«2 irTFTT t(D^<0 ■^t'^^HiZ^ 

^. iS^ga P *<oiST 5r C t Ji5 ai* 5fiJ,^./45 5„ 
[00741 X— ^'i^ 3 5 fi, Wi^mffi 1 1 tmm:^ I 

Ji. 7.^<y^]J V^Saa^JCJ; ^^1000 — 500 

[0 0 7 51 Sfc. ^ 1 SrB^^igiS 4 2 fCI±, y-y^m 
^34 --ig C 5 =3 f- 3 7 SU^ K U- Y 

3 6-^ili:.^3 V^'^' h/}^— /US 8;45^>«rffM^ixTt> 

5. ::«^y— 3 4'>-»=i>'^'^ h*— /W3 

UT, 7'-^'i^3 5Jiy-^®tiE3 4lc:«m6<)^Sg$^X 
■5. m2»raif6^S4 3IC»4. K^-fi^««3 6 



m4 3(z>±ffiic^ttf>n-ct>5. ^='v^^ h*-/!' 

[0 0 7 61 i^, -jl3:(CJ4^^^>^w^5ffM$tvSil^^f*: 
10 g 3 2 7t7i^A#t-r6 i: p - S i ;55;^1--55tfl:^^S!) 
^(c<ti9^fl;gft^5^^LTLSv^TFT3 o» h^:^-:^ 

IC{±^T F T 3 0 (C^^ 5Fi-(^i-5{4g(;iJS3t^ 2 3 /i^Ji? 
«11Sr±{|iJA-P>« 5 <t 5 J-x-^'H 3 5 Sr A 1 #K>:^^ 

3fiT\ ^<^j»flss 3 2 --(7>A^?t (gp-^. m7X±mA^h 

(Dit) WA#t5r^^6<]t-K<'^^:/45ai5fe6„ 
20 [00 7 71 07 ^c*3^^T. mMWm 1 1 

7 0;i5^^K(te>tbTV^5„ rco^a^l:7 0(4, J; •? 

^i«a^»««3 2* . hjfe^g3 3 ti^-xe 

JCJ;«)?l^fig^ix.5««(i|s:g3 3' , jfeSiISS 1 tl^-X 
aicJ;t)?FM$tb5^*^3 1 * (m2#a^»« 
lii) , ^lS:t>*^2SF4i^^S4 2S.t/4 3, ^feO^lC^ 
1 2 SPalite^S 4 2 ^iO^ 4 3 S:^ LTSiiH 3 

5o roi 9lC#a^47 O/05^ftC)ttTV^?)fc*. X 
30 z2.—y'^—]ici)^/h^<X\,-mi^mfi&^i)^«imt^i\, 

[0 0 7 81 08<o»fS0{c::^i-i5(ii. ^^5 3t;i*j- 
[S] VK-ommff^^^B 3 1 ro_h:^(D^^glc:*5v^r^ 1 € 
KilfeiiiS 4 2 ±^ vm. 8 0 l4iiiai--5, LT, 

-i?a3 5 i:l^-XST-J^^$ttfcA 1 l|(Z>^S»M«^ 
hfi^'&.WiKfi^m.X'^^. r<Oct 5 JCfe?B^Bilg 2 0 0 
<^Kit7"nir;^{cioi^T, yi- K^8 o t x— ^^3 

40 [0 0 7 91 *:|life(^ff^ffiT-|±#lC, T F T 3 0 (^?^^ 

Nric[s]-si^fl^^xeT\ -!^>7"y >'i/[HisS3 o i, x 
-^mimm^ i o i . ^^^iiiihik i o 4ti<ojiia 

P>ro^j2(Hl8Sl4, nf^-t'^.yWM^y ->y sVTFTSU^ 
P -w n n in > T F T *^ t $ tl -5 *SMS 

mm(om^<r> t f t tj- ?> t f t r u^t s« i ±<^jiiagi5 

[0 0 8 01 ll7St/lll8(C(4^^ixTl^?j:V^z)^ 

aSSi^B 2 0 0 icjov ^T»4. 2 (DS:St5t*5 Alt 
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m7L\i. TN {y^:^=Ty¥^^-^'r^-yi7) * 
— STN (X— TN) ^— K, D-STN 
(y^/U- STN) ^- K^<Di&{^^- K-^. y -- =7 y 

CT. ttffiH^^'/PA, fi^t^JiifsiS^ 

[0 0 8 1 J ^7t. Ji;l±lft?qLfcjSfB^S2 0 oti. ^ 

B2 0 0 7!iSRGBffl(O7'f h^VWT'i LT^'«rfflV''P) 

tit^h. fSBljSlg2 0 0{c4o^^T^>iS*l^2 3toffM$ 

BSriifflT-#5„ Mi<i> *lTS]«S2±{c:iS*iem 
'<>'i'^Sr?^fi£LTtJ;v\ :L<r>^-< y^y 

[0 0 8 2] «?^^«2 0 0{C*JV^T, TFTTU^S 

^T'^^LTfcJ;<. XfiCMP (Chemical Mechanica 
1 Polishing) fttS^rffibTfcil/^. ^V^tt, %2mW^ 

[0 0 8 3] fe!SS^tt2 0 o<o>^-r IE 

[0 0 8 4] jfi?HBilg2 0 OtCtJV^TIi, — ^iJirLTj^ 
S^5 0*^-^7^^'5'^?gS;>»f,«^Lfc*^ JKSSrS 

v^ixji. Slffi]^ 1 2 Sr/ 2 2 . 3£0^!CB5S&®<l5t:7.j-/i' 
A^e>«fiE-rSri{cJ;?). fgB%IS^g2 0 O^S#tS?S^ 



20 

tSI^SiSgfilS] $ tbfc S H (;^ * ;^ ^ h □ t° ) 

Jcjsi^Ttt. iSb^bS 5 0 {c*f LSii:^£lI# («¥mi?-) ?r 
RWp-f'S J; 0 JcStlSjSS 2 0{BUc*ii«1S 2 1 ^KftT 

^^m-^ (BP*., *f|fi]S«2«{il!l(c<i8^«#|g^iffl» 
t/j^< . TFTTW»Siro«C«|« 

#^^ffl<??«<l^Slt?>) ^ir'b^tgT'fcao r»J;9 

^iKifSiT'^fijT-foSo *wft!l, #«oje^fB«i|sf (jS 

[0 0 8 5] t^Jllftl^Lfcll^sro?g^ilc*J^^TH^r, n 

^5 ST^TFTT U-rS«l(OJli22lfl5l-. 7°y^-r — 
7°y — v?IiISSJ±. 3^ h^;^ MtO|SJ±. 7^-;?^ 
W.^^^^t\.X. x-^5'^3 5(C*fL, 7-^^|g«J 

lassi 0 iA^p>ttia$tb^x-^'«^ic$feff-r5i5'-r 5 

V;/T\ ^y^-y-i^ft^Srtt^-rSwirJcJ:!?. 
KT'$)-5o it#M¥7-2 9 5 5 2 0^4i:^tc:, 

fib*-; ^*lelK»4. «ig:5 3T-^TFTTU'-1'««<D^ 

[0 0 8 6] Ji^±o|^l®co?g^ilc*^^^T. 

9-127497 !|t4if¥3 - 5 2 6 1 1 

i|tM¥3- 1 2 5 1 2 3^^#, !^5I¥8- 1 7 1 
1 0 1 •^4i^^tC||;^$^XTV^5i TFTru-< 
Sffil_hJc*JI/^TTFT 3 0(C*Hfi]i-^{4a (fi|l*>. T 
FT3 0(^T{B9) tct>, ¥i7Uimm.M.'^m^hfiihm% 
S^iSJtTtj.tU''. w<OJ:9l-TFT3 OOTffilUc^^ig 
TFTru-fS^lOftW^ejCOMt)* 
^ij5T F T 3 0 {cAf+-r-5<OS:*^l-BS<'r i: TJJT't 
5. fi^oT. 3K»!S^g2 0 0<^7'nvf3i^^'ffl(O7 

[0 0 8 7] Mf-Sfr. Ji',Ji<^^*S<^J]?.*l.!CioV'>T, T 
FT 3 OtCftxTTF D (Thin Film Diode) ^(^ 2 Sg^- 

t6]Sffi{CiEfiLT*iffim<l<t UT^gg^-fr, TFTTU 
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[0 0 8 81 m.^^m.<omw) m^. sik}:.(n>^o\z.m 

[ 0 0 8 9 J 5fe-f . *«^^i»)lH]K 1 0 4 li. Ff^^-f 

[0 0 9 0] rti/tMfrL-C, 6ooiailviDi~v 

i/HISS 3 0 1 (4. itLe>cOiIi^^f-^^f-V7°!; V^^-r 

So "f-^mmmm^ 10114. *s^ig«jiEi^ 104 

ffiHv I D 1 ~V I D e^^icov^T— owr — ^^fe 
(HiSSS 0 IWTFTS 0 2^:^>'4^tffii:i-^>o rttlcj; 

JD-rSo ap*>. T'-i^^igitiiHiss 1 0 1 t'>)->^ij 

[H]gS3 0 ltd J; 19, Sd^V I D 1~V I D6*^?>A;^^ 
^«#V I D1~V I D6{4. x-iS'illS 5{C#t*&$tb 

[0 0 9 1] :i(oxoK. M^m^ iJf--bm±) Rxf 

0(c:*3v^Ti4. y-;^tH^34. 3 2 (CffM^ 

ixfc^-^^^/wS.tJ! K u-f vffiJS 3 6 L-CB^WS 1 

i(c«jiAsppjn$ix5, ^LT. z.ff)mmwMii^w. 

mt.. y-;^Sm;4S8]*D$ixfc^lffl±t) t0<lx.{f 3«Ti> 
Sv^BfFB^fclt«a^« (I1I7#HS) |cj;t?^jt^4x6„ 
r^T-iRft^. /UK^8 OSt)5 8 2(CJ;<5, E^V I 
Dl~VID6f4. i£iS|CLXS,UJCLX* A»P>->-/l' 
K^ttTVSWt?. :J'n .x^ft^CLXroJljSIS;SSii5V^ 
m-g-T-t. ffi^CLXSO^CLX' Ti^PjiBMV I D 1~ 
V I D 6 --(Oiftjl&tf)^ a 3/ y ^ XcDflSt/i^^SriSjl^ 

[0 0 9 2] J: 5 td, 1 1 {c:UE:«s,finJD 

^ix^ir. fSs^as Olct5ttSr«o®*mili 
«S2 1 <!:lc*le*iX7tgB:5>tiJoft5fSfBWffi[6j:t^tli^5'^ 
fkb. y— ^y— sf:s7'f' h*— KT-*>ixJi. EP^ni^ixfc 

«JEIClSi:TAtt5t*5:iWjKfBSi5^)-5riiii^^Bgt $ 

in., y— ey-^^ ^i?^- KT-$>t'-!i, Sliasixfcfl; 

0 0A»e>J4®llfi*«c;£:i;fc=i>- h 

[0 0 9 3] W±<Oifem, *^F-t-'<#ffll^<7>^S^;S;45i^ 
< . ii5SiS<0'>y T/U/iS^m^V I D 1 ~V I D 6;!is 
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y -T X<OM±(ca; t) HMiiS^MIi-r 6 r t l4?&ifX<4 

[0 0 9 4] ?>:ic. s:j.iMm\m.m Ltzm 

s$^e2 0 0 sr<i;tfcm^■«^wll^scofl^fi^co^,^T0 

9i5^f>lll 3 4r#fiB.LTlftl^-r'5„ 
[0 0 9 5] 5fe-ria9tC. roj;5{CiKfBlSB2 0 0^ 

10 [0 0 9 6] ll9(c:fc^^T. «^11^(4. ^*««(±};'3 

as 1 0 0 0 . s^w^saaiass 1002, ^fbiass 1 0 
04, tj'as'^^^iEii^i 0 0 safeo? 

{cWMlHlKl 0 1 0S:iixT«^$tl-TV^5„ ^^It* 
tti;'^Ml 0 0 014, ROM (Read Only Memory) , RA 
M (Random Access Memory) , ^T^-Y -^^J'Slfi^it'wy 
*y. T-vffi-^-Srl^lHLTWj/ji-SI^PilHlSS^Sr-g- 
i^n -y^^:4.|p|fSl 0 0 8;^i^6C>i>'o -y^m-^lcS 

*^if «*Q;SiHi8S 1 0 0 2 icmt>^=bo m^^mmfii^m^ 
20 K 1 0 0 2 *iitia • ffittRteHiss. iy y t/w-/-?^ u 

ifllslSg 1 0 0 4 (Cffi;^)^-^, mWm^ 1 0 0 4 (4. 
S^e2 0 0 i:mWi-t^o MWM^ 1 0 1 0 (4. ±^(D^ 

msstd^^maiSrttf^-rs. 1^, j^B^B§^e2 0 o^«^ 

i-S T F T T U-r S«<??±tC, M^mm^ 1004 Sr^« 
LTt>J;<. wtLtC^jPxLT«^1f«*!iaiHlKl 0 0 2Sr 

[0 0 9 7] jjcjciai 0A-?>igi 3f;i, r<oj:5i-«^ 
[0 0 9 8] III 1 0 tcjsv^T. m^iS^ro-^Jfc-SrSs^ 

y'av?3ii!'i? 1 1 0 014, Ji^Lfc^tfllHlKl 0 0 4^45 
TFTT WS«±{c:^«$ixfcj«fi|!lg2 0 OSr-^tf 

yU$r3iafflSL, RG BfflW^-Y 
/W^2 0 0R, 2 0 0GS.a:2 0 0 B t LTfflV^fc:^n 
v^^i5'i? t LT«)*^ixTl>.5o iSBl7"n-::;?aii5'^ 1 1 
OOT-14, y ^'/W^^^'f K7^'7'^<ir>efe5tj^(Z)7>'7' 
40 ^-y M 1 0 2d^f>Slt3ti4S^*e>4X'&i:, 3*S:(D5 
7— 110 6RU^2^<Dy^ -y ^ 5 7— 110 8 

lc^>Jte>ix, #fe(C*fj£:-t-S7-r h^</W7'2 0 OR, 2 
0 OG&t52 0 0 BtC^>!ir^A^ixS. w<D^,#(CB3t 
!4, fil ^^SSJC i 5 3feS^SrgS Cfc At* l- l 
12 2, y l^i^Xl 1 2 3S.UfaiS*L'i^Xl 1 2 4 
*>P>nc5 y u— uvX3^ 112 1 S::^hLT**»ix5. * 
LT, ^-f h^^>'i'>^2 0 0 R, 2 0 0G&0f2 0 0 BtC 
J;'9^*^^^^X7t3J^fe(;>PffS;-r2)7t^5>J4. ^^-Ti^ 
so D'l' yi'T'y XA 1 1 1 2ICJ; DSS-^fig^nfe^, S 
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1 1 4S:^LT>^^ y— :y 1 1 2 0\Z,ii=7 — 
[0 0 9 9] *^J£<D?F$ffi(CioV>T{lii#iC, Sr|3^(D J: 9 
g2 0 O;?)-e5OAW7fetcSoXS50^H:/nv?zn>:7i5'rt(OS 

^>-^fflcOT F T 3 O^O^-r^^v'HC^ct-r 6iS7t?r+5> 
A^g|t7t^^(CfflVNTt. ^-JKb^bSB^^TFTT l^-Y 
(Anti Reflection) :7^/^^^fi£«9f+frt 7^9. fS*«t- 

[0 10 0] n 1 1 i^^oi>T. m'^m^o:>{iL(nmfz^'^ 

^ — (PC) 1 2 0 011. i:3Z^bfc?KSSgfi2 0 0;55 

y^y. ^xA^^iK^i-5«i:*{c=¥-:^-Kl 2 0 2 
;d5m;9-ii*tL/c*fr 1 2 0 4 S:{ix.TV^6o 

[0 10 1] lai 2fciou>T. m^m^(Dt&(Dmti^^ 
—iy^ 1 3 0 0 (1. ^my I/— A 1 3 0 2 \^{z.mj^(om 

1004;i^TFTTU^ $ nT^Se^s 

^v^zL— /U5r7:^-r?gB%$ge2 0 0;65. ^^:y^^-f hl3 
0 6a ^^tj^9-( Kl 3 0 6. (hJ^SS 1 3 0 

8. |glS:0^^2(7)v'— /l- K«l 3 1 OSiIJ^l 3 12, 
i:oo5itt*®f^i 3 1 4&a<l 3 16. Mt/{C:7^/U 
A:^^y Tx-T'i 3 1 8 i:*{citx^$ixTv>5o ::<30 

^^J^O^-g^. Sai^OS^tf «*!ia[Hl^ 1 0 0 2 (EI 9 # 

HS) II. [H]KS«i 3 0 8{c^«LTt>j:<. m^Bmm 
Hu5&<7>iii&iEiK 1 0 0 4 ^m^mm. isos ^^cmm-r 

[0 1 0 2 J mi 2\c^i-m\t^-iy^xh^(D 
X\ (H]K««1 3 0 8^;55^ttbixTV>^o 

mm\B}^ 1 0 0 4^jE(-*^tf «^5!LSIeI^ 10 0 2 
^^«UTfSS^v^^-/Ui^>t-rfKSi3IS2 0 0<O#^ 
t:itl. A 1 3 0 2 rt{;ifKB^^B 2 0 0 

K 1 3 0 6 i:m^i2</utz:y<y^^4 h^<Dm^mm 

[01031 ^ ^ ^ ^ mmhrB]^ inn 

4 ^^^^tf Sia3giii^ 1 0 0 2 i:mm. L/tV^jKSi^« 2 

0 0 (Dm^[ztt. mmm^ i o o 4 

1 0 0 2S:-^tf I C 1 3 2 4 755^y 5 Kt'-T'I 3 2 
2±tc:3IS^$HfcTC P (Tape Carrier Package) 1 

3 2 0JC, TFTTu^mmKommm^mi^htitzm 
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T, j^B^aSiai: L-C. ffiffl^fSrirfcpT 

to 1 0 4] jw±iii o/i^bnii ^^^m\.xm^v.tz. 

v'^^ry i^^^ • 7— i^a V (EWS) . 

So 

[0 10 5] JSJJl±lft5qbf::J;5lC. *^JS<^JI^ffi{c 
[0 10 6] 

[0 10 71 S»*«2{cfE«(7)«»)t^$ietcJ;ttli. 

10 10 8] ti*3S3{;if5«c<oSM7fe^$^«l-<tH«. 
30 B^ffl-^-IS^rx ^'Ds'^'«^l&^^?5 2filCv'-/uK-t-S 

•So 

[0 10 9] W*«4Jc|E^©«^^^gB(cj;ix»i. 

Jl&tOi? CI V ^ / ^ :X(nm\r^h-^'^\z.i&.WL-<:^ ^(n> 

Sri^«>Sr i:;5saiJl5So 
40 [0110] fi:*« 5 tCBE«<0«M3t#ig«tiiJ;ttli. 

T?# S<oT\ ffi*?'<e«fiSc±(DX*{cj: •J2a*a< v'-zw 

[0 111] m^m6icmm.(om%^^mm.izxixit. 

KT-# SWT*. 7^— ^;^_h«7)7^-^fs-^^«iio(t 
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[0 1 12] »*3S7(c:fSttomM3t^SIBlcJ;tv(J. 
[0 1131 5**3S8StJf9»c|E«<0«^3fc#|g«{CJ; 

[0 1141 ft*isi o{cis«om^jt^siB»-<tn 

11-^(0|g^^^|?J5Jl: Loo. ^i^i^^mfit-r^fcJ?) .0 
• [0 115] »*^i 1 l::fE«c(Ofl;T-11^(iJ;tx«. 
[Hffioffi^/^sftsJl 

[mil fKB^^«»^JS»JgffilCt5V>TTFTTU-r 

«llil&¥Bll-C$)S„ 
[0 31 iai«^5TFTTWS«±<^)A-A' 

[[114] HlKDTFTr l/'l'S«±ICffM^tl-fcHiN 

[0 51 1 <^JSfB^Sw^«:^^?r^-r3p®glT-*> 

2)„ 30 

[116 1 E 1 «)|KB^BSgB<^^it«J*^^-r»r®llI-Cfo 

[H 7 1 HI tOfKiSig«cD®^^^ffl^jr^(t P>tbfc 
S^^-l' 3/^^^^^fflTFT(?)8<rBllT*fc5„ 
[081 Si <7)?S^^a«)«ig:^^»C^Jt f>nfci^- 

[H 9 1 *|g0JJc: J: 5«i^<S3§ro*lfe©fl^ffiro«llS« 
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[11 1 0 1 «T-a§§<0— 0iJt X^Xff^m^BZfo 

[Hill fl;i=^«^«fifi.(7)^jt \^x(D^<—y-r>v^i^ 

e^.— ^' Sr^i-]E3DiaT*S)5. 
[H 1 2 1 «^«IS«-tSJi: bT«)'^->'-v 

[11131 fl:^=-«Sco-0iJi: LTOTCPSrfflV^fcfK 

1 •••TFTTU-rS« 

2 •••>Pj-(fi]a« 

1 1 

1 2-ffi|6])K 

2 1 

2 2 -ifilSlM 

3 0 - TFT 

3 l-**i» (y- hWffi) 
3 2 -- ii^iSflsS . 

3 4 - y-xffijg 

3 S -r"— 

3 6— KU-YV^i^ 

3 7,3 8 <!r hTj^— 

4 2-||lSFB^^fe^S 
4 3-^2^F(gi 



5 2 -v'— /l'*t 
5 3-tS^ 

7 0 --^a^ft 

8 0, 8 2-'>-/um 
10 1 -x-^'ilS^«iIsIK 
1 0 2 •••;51-aiA;/3S^^ 

1 0 4-^^^^«)|HlSS 

2 0 0 - feEffi^a 

3 o 1- •f-:/:?''; >'^^iHiK 

302-TFT 



[1161 
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AID 


■a 


AID 




AQQA 




<D 


XID 


HZ) 




HZ» 


xa 


■a 




■a 


XSSA 






■a 


eaiA 


-a 


caiA 


■a 


i^aiA 


■a 


sat A 


■a 


•9aiA 




XSSA 
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a 
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[113] 




n CM 
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[1119] 



1010 



1008 



1000 



DATA I 



3— 
looa 



CLK 



1004 



200 
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[lai 2] 



[Hi 31 



